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Executive Summaryand Key Findings

This study was initiated by thedth Dakotd_, e gi sl at ure in HB 1012 ( NDDOT®G6s
directs theNorth Dakota Department of Transportati¥DDOT) to collaborate with the Upper Great

Plains Transportation Institute (UGPT®) $tudy the impacts and potential implications ortN Dakota

of harmonizing truck size and weight regulations with states in the Western States Transportation

Alliance regarding standard commercial truck envelope limits of 129%30@gross vehicle combination

weight, or 110 feet in overall lengthor 100ft. Cargocarrying lengthof a trucktractor semitrailer and

full trailer.

The primary objectives of the study are to

1. Conduct a comprehensive analysis of currently legal truck configurations in North Dakota,

2. Analyze the effects of potential changes to current configurations and/or legal weight limits
including the use of double trailer combinati@mslitridemaxle andspreadaxle tractorsemi
trailer combinations

A comprehensive analysis determined the benefits and impacts for each existing and potential new (or
modified) truck configuration studied. The analysis categories inthadtllowing

Legislative,regulatory and enforcement issues

Truck operating costs, energy efficienaypd any resulting air quality changes

Safety, crashand fatality risks

Traffic operations impacts resulting from a change of legal truck sizes and weights
Potential impacts toransportation infrastructure including pavement, bridge, roadway
connectivity and roadway geometry

Potential changes to shipping origins, destinations, and mode choice (rail vs. truck)
7. Regional economic models.

aprwbde

o

These analysis categories served as Hréirgg point for a comprehensive economic impact analysis
which considered the effects on statewide economic productivity and major industry groups. A public
outreach effort coordinated with major industry group representatives and stakeholders thitieghout
state. Several major industry groups were also represented exethivesteeringcommittee.

Several scenarios were analyzed involving the Rocky Mountain Double (RMD) operating at 18%,500
and the 129,004b. double trailer configuratigrthesescenarios includefl) movements on the National
Truck Network in North Dakota, (2) movements in select corridors, and (3) movements over the entire
highway systemincluding County Major Collector (CMC) routes.

Key findingswere as follows

1 Truck harmoreation would reduce shipper costs for shipments that can take advantage of
increased loading, for both intrastate and interstatedongpination vehicles. Note that interstate
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shipments woulgbrimarily benefit origins or destinations west and south aftiNDakota
because truck size and weight would still be limited by Minnesota regulations. Truck
harmonization economic benefits for trucking withiarth Dakotaare estimated to range from
$140 million to $285 million per year.

1 The increased size and weigt trucks would reduce the number of trucks onrdaslways The
number of semiand longcombination trucks carrying divisible loads would be reduned@1%
to 36% This reductiorin travelwould reduce diesel &l tax generation at the state level from
$2.9 t0$5.1 million The rediction in federal fuel tax isstimated to range fro88.1 million to
$5.3 million per year.The move to larger truskwouldincrease overall equivalent single axle
load (ESAL) milesby about 2%. The increased ESALSs yield a pavement impact in the range of
$2.8 to $3.6 million annually. Some might consider this a negligible amount.

1 Bridge analysis due to increased truck weights yielded as much2gbilion in statewide
bridge replaement needs withpproximately\$716 million occurring on the state system. While
bridges in North Dakota are exposed to trucks of this size from time to time by permit, it was
assumed that the inventory rating should be used to assess the situatiomegeeteitks are
part of the normal traffic flow and a bridge could experience more than one of these loads
simultaneouslyNote that NDDOT was able to perform a detailed analysis of all state system
bridges using AASHTEVIRTIS software.

9 Local road conneadtity issues include inadequate roadway intersection geometry to
accommaodate longer trucks that require larger turning radii, and increased traffic delay in urban
areas and signalized intersectioAsounty and township road intersection geometric needs
analysis yielded from $130 million to $306 million of impadtsban signalized corridors could
be impacted as signal timing is adjusted to accommodate the starting of heavier trucks.

1 Agency and association impacts were identified for updating softwarsjtaglprinted materials
and staff for motor vehicle registration, permittiand enforcement. The impacts are estimated
to cost from $102,000 to $165,000 for software changes. If the long combination vehicle permit
was eliminated, it would reduce rewsnby about $6,200 per year. Staffing impacts were difficult
to predict.

1 The aash analysis and seasonal trip generation analysis were inconclusive due to a lack of data.
Literatureand other studiegenerally includespeculation thatefwer trucks wittheavier loads
will increase safety while otheipointoutthat heavier trucks take longer to stop and longer trucks
need morgassing distance_onger combination vehiclebowever, generally have more
braking axles to apply when stoppingtudies regaiidg longer, heavier trucks have been mixed
in showing the increased or decreased stopping distances.

9 Stakeholder outreach indicated commercial shippers would upgrade their fleets to take advantage
of increases in allowable truck size and weights. Agricaltproducers may be slower to upgrade
their fleets for various reasons such as econo
license requirements for muttiailer combination vehicles, and/or local road limitations.

1 Changing from Nrth Dakota'sxisting exterior bridge formula to the interior/exterior bridge
formula would reduce the allowable legal loads on a triple axled0és. and would also
increase law enforcement time required to verify a vebitdgal weight. However, use of the

-]
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interior/exterior bridge formula would reduce confusion and improve efficiency of interstate
trucking.Harmonization with the laws of surrounding states will increase the legal weight for a
guad axle configuration in North Dakota. Currently the legal mieig a quad axle

configuration in ND is less than what South Dakota and Montana allow.

Steering Committee Acceptance of Draft Report and Recommended Next Steps

At the meeting on October 3 discussion was facilitated as to if there is a position thatSteering
Committee should take as to the study resulise following position statement was developed:

The Committee has reviewed the UGPTI report and has determined that they can find no valid
reason, to make any changes to the North Dakogatury Code, relating to laviisat currently

exist for divisible loads less than 105,500 poundikrth Dakota already allows Longer
Combination Vehicles to travel on specified corridors on a limited basis using a permit during the
winter months. If the Legislation is proposed to allow divisible loads up to 129,000 pounds
annually the federal bridge formula should be used for any roadway designated as such, for
loads between 105,500 pounds and 129,000 poundlee change could be implemented with a

pr2 AN Y AAYALf I N (2 L Riekon@iitee dogzindt guppord an ¥pbrRaBH
that would designate the entire system as a 129,000 pound system.

Comment Period Results:

On October 3, the study steering committee approved the draft reporefmsadbr public comments.

During the comment period 7 comments were submitted to UGRITh@n Six of the comments did not

support the concept of longer and heavier trucks. One comment supported the move to longer and heavier
trucks but on an incremaitbasis as per the steering committee recommended next steps as shown in the
previous section. The comments are summarized in Appendix C.

Literature Review z Analysis of Similar Federal, Regional and State
Studies

Several past FHWA, USDQ&nd statespecific studies were reviewed to identify potential practices to
apply to this study. The three most comparable studies were

1 Idaho 129,000 Pound Pilot Projec@013
1 FHWA Comprehensive Truck Size and Weight Stu@p15
0 Applicable Sections:
A Pavement Analysis

A Structure Analysis
-
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A Modal Shift
A Compliance Comparative Analysis
1 USDOT Western Uniformity Scenario Analy$i2004

Idaho 129,000-Pound Pilot Project

Purpose

IdahoTransportation Department (IT[Pyeparedhis reportunder the direction ahe 2003 Idaho
legislature. The legislature through HB 395 required-gedd study of truck impacts on the state
system (nosinterstate). The study allowed trucks to operate at 12%80througha special permit

on 35 designated routedTD was direted to report on changes to pavement and bridge performance
and safety as a result of the pilot permitted traffic.

Approach

To determingheeffectsof increased loadsn pavementsiTD allowed trucking companies to operate
under a 129,004b. permit under the conditiotmat they reported each triphe allowance resulted in
127 participating with ,B59 trucks.ITD measured pavement rutting, crackiagdinternational
Roughness IndexRI) on the routes and compared the data to routes without the permitted trucks.
Bridges were rated as peatibnal Bridge Inventory (Rl), and bridges on the pilot study routes were
compared to the nepilot routes. Crash data erecompared as well.

MethadsandData

As mentioned above, the methods used were empirical and did not involve any modeling. No projections

of future traffic were used. Past records of heavier load base trips were used. The test routes that

experienced traffic over the pilot periagtre measured at the end with respect to ride, rutting, faulting

and fatigue and comparedthr out es t hat di dndét experience the | oa

ImportantFindings

The study showed that the pavement and bridges of the routes that had experienced the heahder loads
not show any difference in pavement or bridge performance.

Possiblddeasto Adoptin aUGPTI Study

Due to the extended pilot study period versus the short NDDOT study period, there is very little to be
adopted into the NDDOT study. The measul&zended on actual pavement and bridge deterioration over
a multiyear period. No modeling was involved. The Idaho study does not seem to be relevant to the
NDDOT study other than to show it as a case study.

The study does provide an example of how llagguy change could occur gradually by creating a pilot
period where only a few designated routes are allowed higher GVW and require users to register their
loads so over a period of time, state and participating county road authorities could identjgsdhan
infrastructure in comparisonith control routes.

Limitationsof IdahoStudy
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No limitations sem to be relevant to our study.

Sequel to the Idaho Studydaho Implementation of the 129,000und Network

As a followup to discussions with the steering committee, research and outreaativaased withTD

to assess how they are advancing the 129/Gfbncept across the state as a resudbngressional action.
In December 2015, the Omnibus appropriaibill provided the following section with respect to the
Idaho interstate system:

A VEHICLES IN IDAHO3 A vehicle limited or prohibited under this section from operating on a
segment

A of the Interstateystem in the State of Idaho may operate on suchraesat if such vehicie
A 66(1) has a gross Ibserlesscl e wei ght of 129,000

A 66(2) other than gross vehicle weight, complie
formula limits set forth in subsection (@)

Same axle weights and federal bridgenula as currently allowed by federal law

Idaho has implemented a public and technical review haeggam foradding routes to the 129,001
network.Not all Idaho state routes are posted at 12989®rior to July 1, 2013, trucks configured to
increase gross vehicle weights from 105,880to 129,00dbs. were permitted on a select number of state
highways in southern Idaho via a pilot project. Legislation approved in 2013 made those 35 specified
routes permanent and provided authority to the responsible highway jurisdiction to allow gross vehicle
weights up to 129,00s. on additional specified routes. An Idaho Transportation Begydommittee on
129,000poundtruck routes was established in 2013 to address legislation related to gross vehicle weights
up to 129,000bs. The subcommittee's charge was to develop the process to allow 12B,@p0ss

vehicle weights on additional state routes and then to review refpreisse additional routes and make

a recommendation to the full Idaho Transportation Board.

Additional routes are allowed to be proposed by the public and these are reviewed for safety, geometrics,
pavementand bridges. Public input is requested apdlalic hearing is held regarding the proposals.

In follow-up discussions with Idaho Motor Carrier Services, it was found that all routes that have been
approved for 129,00M. trucks continue to require permits. The permits are nobtriputespecific.

Customers can obtain an annual Up to 129K permit from the Idaho Overlegal Permit office, Port of Entry
weigh stationsand also via the web at trucking.idaho.gov. The annual permit is specific to the company

and power unit. The annual permibats for movement on all current designated routes and is valid for

any future routes as they are approved. Permits are also required on the interstate system regardless of the
language in the 2015 appropriations bill.

In addition, North Dakota Local Thnical Assistance program (NDLTAP) staff became aware that Idaho

is developinga 129k# Guide for Local Agencidfie Guide is meant to help road agencies understand
- - |
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and permit 129k# loadNDLTAP staff has requested a copy as soon as it is availalieportds
estimated to be ready December of 2016.

The USDOTFHWAComprehensive Truck Size and Weight Study

TheUSDOT Comprehensive Truck Size and Weight Stg@y SW) coverednfrastructure, safety,
enforcementand modal shiftsA review ofthe methodologiesectiondor pavements, bridges, modal
shift, and compliance comparative analyais as follows:

Pavements

Purpose

USDOT preparedthis report to define the life-cycle coststo the pavementinfrastructureon the

FederalHighway System(Interstateand National Highway) acrossthe nation if higher axle and
GVWs wereimplemented The analysis attemptedto forecast lifecycle costs forfour types of
pavement and ifour climatic zones within the country usiige American Association ddighway

and Transportation Officials (AASHTO) MechanisEmpirical Pavement Design GuiddEEPDG).

Approach

To determingheeffectsof increased loadsn pavementslUSDOT hascreateceighttestvehicle
classificationsTwo of the classificationareconsidered contrdbadsof GVW 80,000lbs. and differing
wheeland trailerconfigurationswhile the othersix progressivelyaisethe GVW to 129,000bs. and
total axlesto nine

The data used in the pavement analyses oftility came from several FHWA sources, namely the
Highway Performance Monitoring System (HPMS), vehicle classification and weight data reported by
the States to FHWA, the Loniterm Pavement Performance (LTPP) database, and MEPDG calibration
data from fourstate departments of transportation. The models used for the analysis are those that are in
Version 2.0 of the AASHT®avement ME Designsoftware.

After compiling the input data required for each of the sections, the base case traffic volumes were
analyzedor each geographic location and pavement type and a set of analyses for each of the six
modal shift scenarioswere anin order to estimate the change in initial service interval.

Truck weight scenarios were a bit uniquefile- andsix-axle scenariog appears that tandems and
tridems were allowed to exceed 34,000 Ibs. and 42,000 dispectively. In North Dakota it is common
to see a Rocky Mountain Double (RMD)ixge-axle semitruck pulling a singleaxle-based trailer; but
no such vehicle was stvn in the USDOT study.

MEPDG was used to forecast improvements based on predictedttiRig andfatiguecracking for

asphalt and IRI, faulting and transverse cracking for rigid pavements. MEPDG was stated as not being
good at modeling asphalt cem¢gAC) pavements over rigid (concrefgvement®r AC over AC. By
forecasting the improvements, a {fgcle cost could be assigned to the various scenarios.
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The study points out that using Equivalent Single Axle Loads (ESALS) as a method of compagson w
considered but not advangetestudy stated: Since using ESALs as a basis for differentiating among
trucks for national policy considerations is neither technically defensible nor politically feasible, the
second and third types of approach have mpotential for use in the CTSW.

MethodsandData

The FHWA CTSW study usddur differen rigid and flexible pavement sections to coverfthe
climatic regions. The study modeled high, mediand low volume loads for each section. The study
then forecast base loading and scenario loading based improvemeaetgeidoading scenarios. The
life-cycle costs were then calculated fi@p discount rates (1.9% and 7.0%).

Theanalysis, as mentionegrlier, was based on MEPDG projections of future improvements. Various
input parameters came from LTPP studidee study did not use ESALs as previously mentioned.

Axle loading assumptions were made and applied to the AASHTO MEPDG. Various seerees

used to make the loading assumptjonsluding HPMS, classification datand weigh in motion data.

ImportantFindings

Themostimportantfindings were that the truck configurations varied with respect to increasing or
reducing life cycle cost§.rucks with single axles generally have increasagementife-cycle costs
due to theiincreased pavement damage perriule.

The decision to not use ESALSs as a basis of analysis is probably not advisable for the North Dakota study.
ESAL-based concepts are regularly used by UGPTI and NDDOT in reporting to the legislature. In
addition, NDDOT has not adopted the use of MEPDG iagshalpavement analysisvhich would

make it difficult for them to review an MEPDRased analysis. It reconemded that commaodities be

assesgifor individual trucks and that a study scenario be based for each truck type to be studied for the
commodity to be hauled and a tB®AL-mile factor be developed. If possibikis should be applied to
pavement life ina@ase or decrease analysis.

Possiblddeasto Adoptin aUGPTI Study

1 Limiting analysis to a limited number of truck configurations
1 Considering if we do lifeycle analysis for each truck type
9 Select a limited number of pavement configuratiorstudy/model
0 3or4 AC over aggregate basaC (e.g.,3in., 5in., and 8in.)

o 1rigid
0 One composité AC overconcrete
Limitationsof USDOT Study

1 ApplyingMEPDGicandét analyze composite pavements
No routing of key commodities

Limitation to InterstateéSystem (ISpndNational Highway SysteniNHS)

Truck configurations not matching types selected for NDDOT

Using overloaded tandems and tridems is not suggested for NDDOTi SHRIPOT wants
consideration of inner and autridge and legal axle loads.

=a =4 -4 -9
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Bridges
Purpose

USDOT prepared this report to define the economic costs to the bridge infrastructure on the Federal
Highway SystemI§& and NH$ across the nation if 129,900 Ib. load limits are implemented. The analysis
attempted to include loAgrm andmmediate infrastructure upgrade costs to the system.

Approach

To determine the effects of increased loads ¢ htidges, USDOT has createdhttest vehicle
classifications. Two of the classifications are considered control loads of GVW 80s0aaddiffering

wheel and trailer configurations, while the other six progressively raise the GVW to 12%0ffdlibotal
axles tonine These eight configurations were then analyzed across 490 different representative bridges
sorted over 11 broad categorised on structure material and type. The 490 bridges were taken as
representative sample of the 88,945 NBI bridges on the Federal Highway System, both IS and NHS.

These selected bridges were analyzed using&#8®HTO LRFD Bridge Design Specificatidagreate a
Rating Factor (RF). After analysis, if the RF of a particular bridge is below 1.0, the bridge is considered
deficient and will need load posting, structural strengthemingebuild. The percentage of these deficient
bridges was then calculated feach type, span lengténd age to show the impact of the weight limit
change.

To determine costs related to the bridges requiring rehabilitation or replacement, a standard unit price of
$235 per square.f(SF) was derived to include all constructioasidn, and inspection costs. The bridge

data veresorted into span length categories off2ncrements from Oto 2006ft. lengtts. Each span

category was assigned a rehabilitation value based on the upper limit of legg®Z8 ft. category was
assumed to be a Z0 bridge), a set width depending on the function of the bridge (IS or NHS), and
multiplied by the unit price cost. There was no differentiation in cost or decision made regarding load
posting, bridge strengtheningr regacement.

To determine the aggregate cost of all the bridges in the system, the deficiency percentage of each span
length was expanded to the entire system. This calculated number of deficient bridges was then multiplied
by the set cost to rehabilitate thén orderto get the aggregated cost to the system to upgrade.

One additional system cost comparison was calcutastidd e not ed as @cost. The @co:¢
for each variable truck classificatigsmplycomparing
calculated by subtracting the cost for rehabilitating the system for the control vedote/ing postings

on existing bridges, etc.) from the cost to upgrade the system for the higher truck weight classification.

Aggr egat e c os tntrepared it theeexetutiva suinmasgymo u

Methods and Data
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The 490 test bridges were selected based on 11 broad categories from 14 states based on structural
material and structure description/type. The bridges were actual bridges within the NBI and were
considered to be representative bridges for the category they were placed in. The categories were
compared to the NBI and were broken out in similar ratios for the representative sample. The sample
bridges were analyzed and the results were broken dothe tategories, span lengdmd age to exhibit

the increase in load restrictions due to increased truck loading. Increased truck traffic was not accounted
for in analysis, as a single truck at the given weight limit was enough to warrant the rehabilitatio

Bridge structural analysis was completed using the current structural analysis speciffcag8etT QO

LRFD Bridge Design Specificationwithin the AASHTO Bridge Rating (ABR) software suite when
applicable. Load ratings were broken down using the Ladd=esistance Factor Rating (LRFR) and

Load Factor Rating (LFR) analysis. LRFR was chosen due to its simplicity since a single load rating for
the bridgeregardless of axle count and weightproduced. LFR analysis was completed only when

LRFR standarddid not exist for the type of bridgetéelthroughtrussandgirder floor beamcategories).

A single strength limit denoted as the Rating Factor (RF) was given for each bridge based on the
calculated load capacity (LRFR and LFR) and the loading configaraAny bridge was considered
deficient when the RF was below 1.0 for the tested truck configuration. Fatigue was accounted for during
the initial analysis, but no financial cost was assigned for this portion of the analysis due its complex
analysis. Dekk wear and damage was also touched on, but no financial cost was assigned either.

The data wrereported multiple times using different charts and tables. The test bridgeatataoken

down in several different charts to illustrate its differing ageans lengthsand structural types. It was

also broken down several times to show how it was representative of the existing federal bridge system.
Additional tables show the aggregate costs of the updates to the system required and costs per span length
range.

Important Findings

The most i mportant finding was the total cost and
costs for each truck configuration. These reflected costs were an attempt at the worst case scenario for the
entire system to reflect the cost to upgradbout any economic decision making, rattteana full
rehabilitation/replacement for the bridge no matter how close to passing the particular bridge was. The

range was also quite large, from $4aillion for the five-axle, 88,000 Ib. load condition &b.4billion

for thenine-axle, 129,000 Ib. load condition. All of these costs are presented astianeneost to bring

the bridge system up to the load capacity. No{immm costs to the system were presented due to

complex fatigue calculations, compldgck wear calculations, lack of Average Annual Daily Traffic

(AADT) forecasts, and lack of future vehicle configuration mixture forecast. All these four variables were
deemed too complex and too unknown to be quantified within this report.

There is a pagraph at the end of the report discussing impacts to local bridges within the report. The
USDOT team did not sample any local bridges, but with the assumption that most local bridges are short
simple spans (240 ft.), broad conclusions regarding momerd ahear increases are noted. At this span
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length,threeof thesix load cases showed an increase in stressegases showed a decrease, anel
case was about equal in stresses.

To determine the aggregate cost of all the bridges in the system, the deficiency percentage of each span
length was expanded toe federal highway (IS and NHSystem. This calculated number of deficient

bridges was then multiplied by the set cost to bélate themin orderto get the aggregated cost to the

system to upgraddhis cost comparison was denoted@s o st . The @cost was cal cul
variable truck classification comparing it to the
subtracting the cost for rehabilitating the system for the control vehigteying postings on existing

bridges, etc.) from the cost to upgrade the system for the higher truck weight classification. Aggregate
pcost was the f i naxecutwarsanmaty. r eported in the e

Possible Ideas to adopt in a UGPTI Study

Use of sampling of bridges and creating broad categories to create a statistical sample
Sampling using the NBI

Breakdown of bridges based on length across entire system

Deriving cost fronpercentage of sample bridges that fail

Breakup ofstate highwayandcountysystem and accounting for both systende and individual
classes of bridges in analysis

Use of several test vehicles and standard 80k loads as control vehicle

Us e of illgstratesatditianal costs to infrastructure from existing system repairs required
Use of base cost year for structural costs (similar to previous needs studies)

Use of ND. posting laws to determine the mode of action for bridges (not used in USDOT study
but addressed)

= =4 =4 -8 4

=A =4 =4 =4

Limitations of USDOT Study

1 Only initial system upgrade cost addressed
No future traffic forecasted for system
1 Onlysixload cases analyzed, any other possible truck configurations may result in increased or
decreased costs
1 ESALs, Weigh InMotion (WIM), Vehicle Miles Traveled (VMT) and Passenger Car Equivalents
(PCE) not used in analysis
Each loading scenario was independently investigated for costs
Only representative bridges (490) analyzed
Used highcost proprietary software for analysis
Bridge classification based on length of uppad replacement cost given for each bridge in each
length class aggregated across all bridge lengths giving a very high system cost
No economic decisions weigheeiiab vsrebuild), $235/SF standard cost
1 Standardized deck width taken based on road classification
1 No regional cost data created, just a single national cost
-]
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1 No fatigue, deck weaor chloride deterioration economic analysis

The Modal Shift ComparativéAnalysis Technical Report

Overview

TheModal Shift Comparative Analysis Technical Report presents the analysis of six truck size and
weight policy options. The resulting impacts of these scenarios inttiadellowing
- The total number of trips and miles of travel required to haul a gjuantity of freight
- The transportation mode chosen to haul different types of freight between different origins and
destinatios
- The truck configurations and weights [and resulting ESALS] used to haul different types of
commodities
- The axle loadings to wbih pavements and bridges are subjected
- Potential highway safety risks
- Costs of enforcingederal size and weight limits
- Energyrequirementsto haulthet i ond6s frei ght
- Emissions harmful to the environment and public health
- Traffic operations on differergarts of the highway system
- Total transportation and logistics costs to move freight by surface transportation modes
- The productivity of different industries
- The competitiveness of different segments of the surface transportation industry

Each of the abaimpacts resustfrom shifting of freight movements from smaller to larger trucks or

from rail to truck transportation. These impacts range from agency costs resulting from ESAL changes,
congestion impacts from VMT changes to indusipgcific cost impas, and modal competition. The six
scenarios analyzed include three single trailer configurations (plus an 80,000 control), and three multi
trailer configurations (plus an 80,000 control). As these configurations are described elsewhere and are
consistenthrough the entire study process, they are not presented here.

Methods

The primary tool used to estimate modal shifts was the Intermodal Transportation and Inventory Model
(ITIC). The assumption that any potential shift would be the result of reduced total logistics costs for the
commodity being shipped. As mentioned abdhis, shift could be between truck types or between

modes, depending on the comparable total logistics cost.

To provide input to the ITIC model, multiple data sources were utilized to describe commaodity flows.
These data include the Freight Analysis Fearork and Carload Waybill Sample. These sources provided
information as to the countp-county freight flows by commodity. Countg county flows were then
routed over highway networks to provide mileage estimates from afégtination pairs and highway
jurisdiction. In addition, attributes of the selected commodities were obtained to determine equipment
type, carrying cost, vehicle configuration, and likelihood of mode change.
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The resulting updated freight flow dat@rgused as input to the ITIC meld The base scenario estimated
existing total logistics costs for commodity movements identified by edgstination. The build

scenario estimated the total logistics costs under the new regulatory environment. By selecting the least
cost option, modahifts were estimated. The shifts in traffic were used to update VMT by highway class
and truck configuratiorand the results were used to estimate transportation savings costs to shippers and
agency costs as a result of VMT changes.

Additional discussion

The appendices of the document provided a comprehensive overview of methods previously utilized to
estimate modal shifincluding advantages and disadvantages of each. Of particular interest is the
description of data requirements for eachhmodt One of the main limitations of previous studies is the
lack of publicly available data sources. Many of the presented studies indicated that secondary benefits
due to industrywide transportation costs reductions are not estimated, and the coss saeiregtimated

for the shortrun.

Application to North Dakotads Study

The methods used in the FHWA study are readily applicable to the current North Dakota study with the
exception of the confidential waybill sample availability. However, North Dakota has unique data sources
thatwere not available for the FHWA studyhich will allow researchers to provide an accurate

description of grain movements within the state. Due to the limited geographic scope of the study, true
modal shift is likely to be limited as many of the primary terminal destinations ardéaignovements

which favor rail transportation. Intramodal truck mode shifts will likely be the primary impact of

regulatory changes within the state.

Summary of the Compliance ComparativAnalysis Technical Report

Purpose

The purpose of the complianceo mpar ati ve analysis fAis to assess tf¢
truck size and weight limits for trucks currently operating at or below current truck weight limits as
compared with a set of alternative truck configur

Methodology

1 Available athttp://ops.fhwa.dot.gov/freight/sw/map21tswstudy/technical_rpts/index.htm
]
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Theanalysis of costs and effectiveness undertaken in this study takes a perfebasedapproach. This
approach considers enforcement program performance (or effectiveness) in terms of inputs, outputs,
outcomes, and pertinent relationships between thessunesa

Enforcement program inputs reflect the resources (i.e., personnel, facilities, technologies) available to
carry out the TSW enforcement task.

Outputs reflect the way enforcement resources are used, the scale or scope of activities performed, and the
efficiency of converting allocated resources into a product (e.g., quantity of weighings, weight citations).

Outcomes reflect the degree of success of the TSW enforcement program in achieving its goal, which
from an operational and programmatic perspedsvo achieve compliance with TSW regulations. The
outcome measures used in this study are the proportion of axle or truck observations that fall within the
federal weight compliance limits compared to the severity of overweight observations.

Type of Measure Performance Measures
Input A Enforcement program coOSH{
A Number of weigh scales |
A  Number of WK M sites use(
Output A Number of weighings
A Citations
A Number |1 oad shifting or
A  Number of oversizel/over\
A We i g héffisigncyc o s t
A Citation rate
A Citation rate as a funcHt
Outcome A Pr opor t icanpliart dbsewationg h t
A Severity of overweight ¢

StateLevel Analysis

At a broad level, readily availabsatespecific data provide the foundation for comparing costs and
effectiveness betweeastates that currently allow trucks abdegleral weight limits and those that do not.

As thestatelevel dataused in these comparisons do not allow disaggregation by vehicle configuration,
these comparisons can be understood as a surrogate way of revealing potentiatpetiidbe

differences athe state level.The report notes thai, Be c au s e o f intb, a sulgsetof 28aean st r a
(referred to as comparisatates) are used for this analysibater in the report, it is indicated thfatl 3 o f
the 29 comparisosgtates are designated adiatit and 16 as abovimit (allow vehicles in excess of

federal limts).0

The comparative analysis focuses on costs reported for 2011 only. To help account for differences in the
relative size of the Truck Size and Weight (TSW) enforcement task in difftated, all costs are

normalized using 2011 estimates of truck VMT in thate. The truck VMT estimates include all single

unit trucks, singlesemitrailer trucks, and multipieailer trucks. To reduce the impact of outlying data

points, the comparison s ranges and median values to compare costs and resources available for TSW

enforcement in dimit and abovdimit states.
]
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The comparison of dimit and abovdimit states does not reveal any difference in enforcement program
effectiveness when measuriederms of citation rate (citations per weighing) and enforcement intensity
(weighings per million truck VMT). Rather, effectiveness as measured by this relationship appears more
sensitive to the enforcement method (i.e., fixed or portable weighing$)ruteestate.

VehicleSpecific Analysis

A more detailed comparative analysis of enforcement program costs and effectiveness involves vehicle
specific comparisons (where possible). These comparisons focus on enforcement cost and effectiveness
differencesetween the control vehicles and the six alternative truck configurations introduced into the
traffic stream for the six 2014 CTS®uUdy scenarios. Thus, the results of the veksplecific

comparisons directly support the scenario analysis, which essisyterrwide cost and effectiveness
impacts that could result from the operation of the alternative truck configurations relative to the 2011
base case.

As no publicly available systematic data source exists to support such analysis, information about the
time required to weigh various truck configurations was gathered from seven commercial motor vehicle
state enforcement officials.

For each of these truck configurations, weighing times were provided for the four main types of weigh
scales: fixed static ates (including scales that weigh axle groupings and weigh bridges that weigh the
entire vehicle at once), portable scales, s@amitable scales, and WIM scales (including the use of a WIM
at a virtual weigh scale).

Overall, considering only the portion ¥MT associated with the control and alternative configurations

and accounting for the VMT changes predicted in each of the four scenarios relevant for this analysis, the
results reveal limited impacts on the estimated proportion of total wedghpliantVMT expected under

the scenario traffic conditions when compared to the base case traffic conditions.

Primary Data Sources

The measures of input included in the analysis of natiewval trends are program cost (disaggregated

into costs for personnel afakcilities) and the number and type of weigh scales used to enforce truck
weights, including WIM sites used for screening truck weights. State Enforcement Plans (SEPs), which
are submitted annually by States to the FHWA, provide the primary source diia dmalysis of
enforcement costs and resources.

The output measures are sourced from the Annual Certifications of Truck Size and Weight Enforcement
database. While these outputs on their own provide some indication of program effectiveness, additional
outputs and inputs can improve the overall understanding of program effectiveness.

WIM data gathered at selected sites provide the basis for comparing the truck weight compliance impacts
that may result from introducing the alternative truck configuratiotasthe traffic stream.
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The base analysis year for the study is 2011. To capture annual trends in enforcement program costs, the
analysis examines data reflecting program resources and activities from 2008 through 2012, inclusive,
thereby using the most went, reliable data available.

Issues or problems encountered during the analysis (e.g., data limitations)

While the work focuses on TSW enforcement costs, much of the available cost data reflect the allocation
of resources for both TSW and commercialigkhsafety enforcement. The costs reportedtaies

reflect resources (e.g., personnel, facilities) directed at TSW enforcement and truck safety enforcement.
No attempt has been made to disaggregate costs allocated to these separate programs.

The costseported in th&SEPsreflect those costs deemed by #ute to be directed at enforcement
activities in thastate each year. For the most part, spesifites show consistent cost trends over time;
however, costs for certagtates exhibit anomalies whemajor capital expenditures (e.g., new
enforcement facilities) are undertaken in a particular year.

The SEPs do not contain any systematically reported information about TSW enforcement costs for
specific vehicle configurations, routes, netwoikgustries, commodities, or permitted versus-non
permitted trucks.

It appears that certadtates may be reporting the actual number of portable scales in operation while
others may be reporting the number of locations at which portable scales are axsatthe number of
weighings conducted with portable scales.

This work analyzes resources directed at enforcing truck size and weight. However, to support the
purpose of this work, certain aspects of the analysis focus solely on truck weight.

TheAnnual Cetifications of Truck Size and Weight Enforcement datalcasg¢ains data reported by
states for each of the output measures and is the primary data source used to analyze enforcement
program outputs. Data from 2008 to 2012 are included in the analysitolBlaéng limitations apply to
the data:

A Tréderal regulations that requsttes to certify the enforcementfetleral truck size and weight

laws do not explicitly define the vehicles that fall within the scope of TSW enforcement activities. It is

understood, however, that the types of vehicles included in the scope of TSW enforcement activities

generally coincide ith the definition of a commercial motor vehicle. According to the 23 CFR Part 658,

a commerci al mot or vehicle is fia motor vehicle de
or more than ten passengers, whether loaded or empty, includiesy bus not including vehicles used
for vanpools, or recreational wvehicles operating

passengecarrying vehicles, these represent a negligible proportion of vehicles subject to weighings in
moststates In fact, passengeararrying vehicles are generally not required to stop at weigh stations
simply because they have passengers on board and there is concern with delaying the passengers. In
addition, somestates may include recreational vehicles and warigpes of light duty trucks within the
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scope of their weight enforcement activities. For these reasons, there may be inconsistencies in the data
submitted by thetates.

A Trdderal regulations that requisites to certify the enforcementfefleraltruck size and weight

laws do not provide a clear distinction between violations and citations. As defined earlier, it is

impossible to have a citation without a violation. However, a vehicle found to be in violation may result

in a citation, multiple cétions (corresponding to multiple violations), or no citations. The regulations
themselves al so appear to use the terms Aviolatio
there may be inconsistencies in the data submitted byettess.

A Trdderal regulations that requitates to certify the enforcementfefleral truck size and weight

laws do not specify whether the reported number of weighings by WIMs should include only those WIMs

used withinast at e6s TSW enforcement pr ctgataed s otrr aafl fsioc Whavn
program. It is generally understood that nabates only report weighings by WIMs used specifically for

TSW enforcement purposes.

A None of t he dautabCertficatiansaof TruekdSizé amd Welglet Endorcement database
can be disaggregated by truck configuration. This precludes the analysis of weighings and citations for the
specific control vehicles and alternative truck configurations of interest 20the CTSWstudy. The

citations recorded in the database cannot be attributed to a specific enforcement method (i.e., fixed,
portable), industry, commodity, or time period (other than calendar year). In addition, the actual axle or
gross vehicle loads thatggered the issuance of a citation, shifting of the load, eloafing are not

recorded.

Important results or conclusions

Key findings concerning enforcemertstsare adollows:

A Fr om devehpaogranomatie perspectiv@ates spent a totaf approximately $635 million (in

2011 US. dollars) on their TSW enforcement programs in 2011. Personnel costs represented%@bout 85

of total costs, while facilities expenditures (including investments in technologies) accounted for the
remaining costs. Technologies play an important role in TSW enforcement and are increasingly deployed
by state enforcement agencies.

A B a s e datetevel contiparisons, there is no indication of a change in enforcement costs that can be
attributed to whether or notstate allows trucks to operate abdeeeral limits. Rather, differences in

how states deliver enforcement programs (e.g., methodsfofcement used, technologies, intensity of
enforcement) may have greater influential on total costs.

A T h e -spezificicampagative analysis indicates that, because the alternative truck configurations
have more axles or axle groups than the comthbicles (except the Scenario 4 configuration with two
33t. trailers), they will require more time to weigh using certain standard weighing equipment and thus
result in higher personnel costs.
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A When estimati ng -wideddsisin impcanario analgses, parsoangl £dste decrease
because the reduction in VMT predicted by the scenarios necessitates fewer weighings overall (assuming
the rate of weighing vehicles relative to VMT is held constant) and this outweighs the increased costs
assaiated with weighing the alternative truck configurations. Viewed another way, the rate at which
weighings occur (per VMT) or the time spent conducting a weighing could be increased under the
scenario conditions for the same level of expenditures on enfiertt personnel.

Key findings concerning enforcemesftectivenessre as follows

A Consi de devehtgnds, bothithe weaghing cadficiency (personnel costs per RdM

weighing) and citation rate (citations per AdtM weighing) decreasefiiom 2008 to 2012. The

relationship between citation rate and enforcement intensity revealed that the citation rate decreases as
enforcement intensity increases (i.e., more weighings per million truck VMT), but reaches a point of
diminishing return. Moreaear, thosestates that conduct a higher proportion of portable and-pertable
weighings generally have a lower overall enforcement intensity and a higher citation rate. Measuring
enforcement effectiveness in terms of a citation rate is complex becahselbbvely low and relatively

high citation rates could be interpreted as a reflection of an effective enforcement program.

A B a s e datetevel contiparisons, as with the cost results, there is no indication of a change in
enforcement effectiveness (as measured by the relationship between citation rate and enforcement
intensity) that can be attributed to whether or naitite allows truks to operate aboviederal limits.

A For t-$pecificzcentparisdn ef enforcement effectiveness, an analysis of data from selected
WIM sites indicates that, except for sixle tractor semitrailers operating afterstatesthe alternative
truck configurations exhibit a higher proportion of compliant GVW observations than the control
vehicle® hence our use of the 71,700 average GVW for those calculations involving the control
double configuration. However, for all the comparisons, the inteokityerweight observations is higher
for the alternative truck configurations than the control vehicles.

A S y-widegimeach of the scenarios analyzed, the impact on the proportion of total-eaigtitant
VMT for the control vehicle and alternatittreick configuration is limited relative to the base case.

Relevance to the ND Truck Size and Weight Study

In order to conduca similar analysis, we need to determine the availability of the State Enforcement
Plans and/or access to the Annual CertificationhTruck Size and Weight Enforcement database.

Safety

Purpose
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The USDOT sought to assess safety based on crash outcomes and vehicle performance for alternative
large truck configurations during actual operations on U.S. roadways based on statedleetridor
study units.

Approach

Eight truck configuration scenarios were defined to determine the effects of increased size and weight on
crash incidence and crash likelihood. Crash event and traffic exposureedetNected from individual

states in which larger truck types are permitted to operate. This field eedased to develop

comparative crash incidence rates for alternative configurations and traffic environments. In addition, the
actual data wreused ¢ develop models to predict relatively likelihood for crashes among the various
truck/traffic environment strata. A separate exercise was conducted to assess truck stability and control in
computer simulations of the alternative truck configurations.

Methods and Data

Comparative analysis, regression modelangd vehicle simulation methods were used in the study.
Comparative assessment, based on actual crash and traffic data, was designed to assess the crash
frequency and severity for truck configuratsoronsidering traffic environment. Regression models were
also developed based on the crash and traffic exposure data, to predict relative crash likelihood for the
configurations while again controlling for the traffic situation. Simulations were alst¢opedsto

estimate relative impacts of the configurations on erakited truck stability and control performance of
the six alternative configurations relative to the two control cases.

Viable datasets were collected from 12 states that allowed opesétieavy trucks. The study was

further limited to states where the actual operations closely matched control and alternative truck scenario
configurations. For instance, only data from Idaho, Michigan, and Washimygwatatesind the Kansas
Turnpike wee used in the comparative analysis for crash involvement feafikeeand siaxle

semitrailers. The dataeseparsed to include only Idaho and Kansas Turnpikerstatecases for crash
incidence with the twin and triple configurations. Dataweak with regard to a robust, representative

sample considering that crash events were very limited in geography and number, especialsp¢or the

axle or more and muftrailer scenarios. Detailed tables on crash counts show only 43 crashes in Idaho
with twin trailers and 34 on the Kansas Turnpike during the ttmee fiveyear study periods,

respectively. The figures for tripkeailer crashes are even smaller at 15 and 10 for Idaho and Kansas,
respectively. In addition, crash severity is often more heavitgidered than an overall crash rate in
assessing traffic safety. Crash counts by severity level show that neither Idaho nor Kansas data include a
fatal crash event for twin trailers; one fatal crash for triple trailers is reported in Idaho.

The truck confuration including load status, and traffic count including vehicle configuration detail, are

required to accurately develop representative estimates of crash incidence among the various truck

configuration and road class location combinations. Unforélydindings were indeterminate with

regard to crash incidence for the larger trucks due to insufficient data in the truck configuration, traffic

exposureand crash reporting. Lack of any individual truck weight detail, very limited vehicle
-

NDSU UPPER GREATNEARANSPORTATION
INSTITUTENORTH DROTA TRUCK HARMONIZAN 22
STUDYX, FINAL DRAFREPORJDECEMBER 12016



configuration, and geographically limited traffic exposure available from states was prohibitive in
compiling a robust crash event dataset that could be used to medenads about U.S. fleet safety
related to truck size and weight properties.

Important Findings

Neither substantiated crash involvement rates nor crash prediction metrics could be assigned in the
scenarios due to gaps in the crash and traffic expostasets

Limitations

The USDOT large truck scenario most similar to the proposed North Dakota configuration does not
operate in the United States, so it was not considered in the crash safety analysis.

Serious data gaps, with regard to truck characterstidgraffic datasets, prohibited rigorous crash
incidence and crash prediction analysis essential in projecting safety implications.

1 Lack of truck weight data in crash databases

1 Restrictions in annual daily traffic and weighitmotion data collectiontited analysis to the
interstatesystem

1 Lack of sufficient truck configuration detail in state crash databases

1 Few states with sufficient data so findings not generalizable on a national basis

Transferable to the North Dakota Study

Needed database enhanesnts identified for future large truck crash/roadway scenario risk assessment
include

Crash and Inspection Data
1 Truck Configurationdetail such asxles, spacing, etc.
1 Vehicle Weightloadstatus/GVW/GVWR
1 Cargobody type
Traffic Data
1 Reliable WIM collection
1 Expanded WIM collection, as relevant
Assure road groups represented as relevandasadinkages between state and federal data.

Sequel to th&)SDOTFHWA Comprehensive Truck Size and Weight Study
During the comment period, it was pointed out that in April 2016, USDOT had formally presented its
report to congress with additional comments on the applicability of the study results to policy changes.

larger trucks on the transportation system. Importantly, the Department finds that the data limitations
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are so profound that no changes in the relevant laws and regulations should be considered satil the
limitations are overcome.

The report can be found at:

http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20t0%20Ess5¥20F|
NAL.pdf

The USDOT Congressional Report Executive Summary and the Report Conclusions are shown below.

Executive Summary

The U.S. Department of Transportation (DOT) has completed work on the Comprehensive Truck
Size and Weight Limits Study (Studydaected by the Moving Ahead for Progress in the 21st
Century Act (MAR1L) (P.L.11Mn M0 ® ¢KS 5SLI NIYSydaoa GlFai o1 a
build a better truck or advocate for major new programs or policies. We continue to maintain

that position, adurther work is necessary to improve the body of information in these technical
areas. There are implications for possible changes in safety, efficiency, cost, and other priorities;
balancing these outcomes is not a simple calculus.

The Federal Governmehas researched truck size and weight matters for decades, periodically
producing studies to inform congressional debate on standards to advance national interests.
The analysis and technical findings of this latest Study add to this body of knowledgjethi¥h
Study did not do, due in large part to the limitations discussed in the body of this Report, is
produce definitive results in all of the required study areas or yield a sound basis for any
particular set of policy changes.

There will be a temptatin to seek out the evidence in the results of this Study that supports a
particular position: the data point, or result that would steer the policy debate on this issue in a
particular direction. The universe of views and public policy goals with resp#ustsubject is
large, diverse, and often in conflict.

With this in mind, DOT set out to conduct a study that could stand above criticism for poor
procedures, bias, or conflict of interest. This Study gave much consideration to process, and
focused on poducing technical reports that were dathiven, transparent, and accountable. To
alleviate concerns that we favored any particular goal or outcome, we maximized public input

and scrutiny. We held public meetings in advance of designing the Study tgpgebn the data,
methodology, prior work, and current models. After the public meetings, we convened webinars

to share the status and interim work of the research effort, and asked for an independent peer
review by the National Academy of Sciences (NW8)posted transcripts and work, products,

and schedules on a public Web site. We also made announcements through the Federal Register,
logged public comments in a docket, and maintained open lines of communication for people to

NDSU UPPER GREATNEARANSPORTATION
INSTITUTENORTH DROTA TRUCK HARMONIZAN 24
STUDYX, FINAL DRAFREPORJDECEMBER 12016


http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20to%20Congress%20FINAL.pdf
http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20to%20Congress%20FINAL.pdf

submit comments, offer viewsand seek answers to questions about the Study structure. We
required that the Study only use publicly available data so that the results could be replicated.

Predictably, in a study in which there are so many components that cover different topias, ther
is no single bottorrine finding. One cannot responsibly take the figures derived from the

discrete study areas and come up with a summary result that would yield a clear policy decision.
In fact, in each of the study areas, there are data gaps andficisaties in the models that

make it highly improper to extrapolate the results from each of the five technical areas across
the national system.

Increases in commercial motor vehicle size (in particular, length pertaining to multiple trailing
units) andweight are presumed to result in changes in highway safety, infrastructure condition,
effectiveness of enforcement, the preference for utilization of certain truck types and for trucks
over other modes of freight transportation, and overall productivifyhee freight system. The
following information summarizes the process of analyzing a set of potential size and weight
impacts as part of the Study managed by the Federal Highway Administration (FHWA) on behalf
of DOT. The Study was designed to be respertsi the requirements of Section 32801 of MAP

21 but did not seek to satisfy the policy question as to whether a change in allowable truck sizes
or weights would yield positive impacts that could outweigh negative impacts. Instead, the
research team looke at the magnitude of potential impacts if changes were implemented. This
report provides the results of the assessments that were completed and a summary of this
analysis.

Conclusion

In many ways, this study produced more questions than it sought to answer. Another study
effort, with more time and more money, would not at this point yield more reliable results. To
make a genuine, measurable improvement in the knowledge needed for Htedg areas, a

more robust study effort should start with the design of a research program that can establish
data sources and models to advance the state of practice. Not all of this is within the purview or
capacity of DOT. Even recent gains in lonmtezauthorization of transportation programs does
not sufficiently advance the state of research and data to enable us to say when or even
whether we will be in a position to collect and analyze better data and apply it to improved
policy determinations ath regulatory strategies.

/ KIyadSa YIRS o0& /2y3aINBaa NBIFNRAy3I GKS aialsS Ly
Interstate System are matters of policy. The work performed and the findings produced in this
study can inform the debate on these mattdrst do not provide definitive evidence or

direction to support any specific new change of direction in the areas of truck size and weight
limitations. This work has helped identify the areas in which we are reminded that we need to
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know more, and that newechnologies for data collection and sharing can offer us improved
mechanisms for growing that knowledge.

Western Uniformity Scenario Analysis

A Regional Truck Size and Weight Scenari o Request
April 2004 USDOT

Thewestern United States has for many yearslbagercombinationvehicles (LCV) operating under

various and different, state truck siaed weight limitsThese differing state regulations have played an

important role in the efficiencies of the truckimglustry and for shippers in the region. In an effort to

determine the effects of increasing truck size and weight limitations and making them uniform across the
region, the Western Governorso6 Associ atdStates ( WGA)
Department of Transportationds (USDGTHheW@mpr ehens
reqguested the fiWespberan Bnaf gsembt yoSasehw@mssgeot he i mp
and weight freeze initiated in the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA).

The WGA asked for this analysis to measure the impacts of truck size and weights limited only by the

federal axle load limits, the federal bridgenmla, and a maximur@VW limit of 129,000lbs. Figure 1

illustrates the states included in the analysis.

=

Figure 1. The Western Uniformity Scenario States

Source: Western Uniformity Scenario Analysi®kegional Truck Size and Weight Scenario
Requested by the Western Governorsd Associatio

Most states in the scenario currently do not allow the truck size and weight limitations analyzed in the
study but several states indicated teatn if prmitted to do so, they would not increase truck size and
weight to the scenariods | imits.

2Western Uniformity Scenario Analysis, A Regional Truck Size and Weight Scenario Requested\gstern
Governors6é6 Association, The United States Department of
- - - - - - - - - - - - - - - - - ]
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Several major conventional and LCV combinations were used in the study. The major conventional truck
combinations included tHeve-axle tractor serirailer andthe twin 28.5ft. double or STAA double.
Major LCV combinations in the scenario includedséyenaxle double or Rocky Mountain Double
(RMD), 2) eightaxle Btrain double, 3) 1@xle resource hauling double,dhe-axle Turnpike Double
(TPD) and 5) trip# trailer combination. The scenario states already allow s@¥es but not all the
scenario LCVs analyzed in this study. The scenario analysis itself focused on estimating the impacts of
removing the LCV freeze afireeLCVs, 1) Rocky Mountain Double®) Turnpike Doublesand 3)
Triple-Trailer Combinations (Triples). Two scenario cases were developed for different trailer lengths
resulting infiHigh Cub@ andfiLow Cube cases. Figure 2 illustrates the LCVshicle combinations

used in the scenario agsis.

*Main Feature
~ Broad LCV Operations in 13
Western States

7-axle Rocky Mountam Double Maxwnum weght 111,000 1bs ~Awvailable Highway:

— TPDs and Triples on Interstate;

— RMDs and 8-axle B-train on
National Network for STAA.

*Access Provisions:

— TPDs and Triples State issues
0-axle Tumpike Double Maxzimum weight 129,000 tbs permits;

— RMDs and 8-axle B-train current
Federal and State provisions.

*Bridge Formula B controls Axles
and Allowable Weight up to 129,000
pounds for double and 110,000

10-axle Resource Hauler Maxunum wesght 129,000 1bs., pounds g triple

7-axle Triple Mazimum weight 110,000 [bs

Figure 2. The Western Uniformity Scenario LCV Combinations

Source: Western Uniformity Scenario Analysi®egional Truck Size and Weight Scenario

Requested by the Western Governorsbod
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Several highway networks were considerednalysis and the report notes that the scenario states have a

higher percentage of rural highways than th®. &@s a whole. The highway networks utilized in the study

include the National Network (NN) for large trucks designated pursuant to the ST¥98df the current

networks on which LCVs now operate, and highway networks assumed to be available for each type of

LCV. The scenario highway networks used the NN system for the RMD and the Interstate Highway

System for the TPDs and triples. Extensiveqdhway routi ng maps were create
truck size and weight regulations.

The study used the year 2000 for the base case. The scenario analysis year was 2010 and employed
traffic forecasts developed utilizing economic forecasts by Glaisaitits and the year 2000 traffic
characteristics. Traffic characteristics included vehicle class, operating weight, commodity, origin and
destination, and highway functional class. Scenario impacts were estimated for:

Freightdiversion

Shippercosts

Pavementcosts

Bridge costs

Roadwaygeometry

Safety

Traffic operations

Environmentabuality

Energyconsumption

Rail industrycompetitiveness

E R R B R |

Estimated Scenario Impacts

Freight Distribution and Shipper Costs

The study noted the current situation for shippers in the western region with the disparity among each
statebs truck si Zef taemd swieigmhmer 4§ imidtatstomdy each St
design a vehicle to match the State with the mastictive truck size and weight rules to avoid costly re
configuration at the bordecs.

The changes analyzed by the scenario mean cost structure changes for shippers. The analyses specifically
involved changes in mode choice and truck configuratitim impacts to shippers as well as pavements,
safety, fuel consumptionnd ar and noise pollution.

Freight distribution was allocated using the base case year 2000 VMT as developed for study vehicles and
the scenario year 2010 VMT as forecast by Glddsight commodityspecific demandbased forecasting.

Truck analysis included shelnaul, longhaul and triples scenarios. Freight traffic was assigned to the

truck configuration with the lowest cost as determined by the load size and market rates.

31bid., page HLO
- - -]
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The studyds shipper cost analysis noted that chang
and inventory costs. The scenario case only <calcu
the changes in VMT between the base andaie case.

Rail traffic is diverted to trucks in the scenario case when the truck variable cost isHawtbe rail

variable cost. Moreover, in the scenario, rail shippers benefit when railroads reduce their rates to keep

traffic thatiscostedatabv e t he truck variable cost but bel ow t
wayhbill is used for rail variable costs and revenue.

Two alternative maximum lengths are used in the scenario for the longest double trailers. -Gineslow
alternative restrictthe longest doubleto%.c o mbi ned trail er | en-cubeh whi |l e
alternative allows 101t. combined trailer length.

All VMT is lower for the 2010 scenario than in the base case year 2000 for all highway classifications as
larger loadsesult in fewer VMT. In the loveube case there is a 9.5% decline in the number of VMT as
comparedvith the base case. The percentage of the VMT in LCVs increased in the scenario, mostly due
to the shift from tractesemitrailer configurations to LCVs.

In the high cube case, which uses the longer turnpike double, VMT is reduced %y Zgain,

significant increases are seen in the number of VMT shifting to LCVs. For example, specialized freight
(bulk, tank, flatbed) in the base case have %drovemenin LCVs while in the higkcube case of the
scenario, 96% of this freight group move in LCVs. All commodity and traffiow combinations

showed substantial shifts to LCVs in the scenario case with thebighcase showing the greatest
changes.

Smal impacts on rail traffic were estimated for both the high and low cube case, in contrast to the
national truck size and weight study. Only @@2@f the rail carload miles and 0.%/0f rail intermodal
miles divert to truck.

Shippers experience lower teportation costs by switching to LCVs in the scenario analysis. The
savings to shippers is summarized in Table 1. As shown in Table 1, shippers changing to LCVs in the
scenario case save $1,190 million in the-lmvbe case and $2,036 million in the highbe case. Shippers
switching from rail to truck save $2.3 million in the laube case and $3.2 million in the highbe case.
Rail shippers who continue to ship on rail experience reduced rail rates to remain competitive with
increased LCV traffic. Tree shippers save $26 million in the lowbe case and $48 million in the high
cube case. Total savings in the loube case is $1,218.3 million and $2,087.2 in the-bid¥e case.
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Western Uniformity Scenario
Low-Cube Case | High-Cube Case
Truck-to-Truck
Dollars (millions) 51,190 52,036
Percent Change 2.3% 3.0%
Rail-to-Truck
Dollars (millions) 523 53.2
Percent Change 0.01 % 0.01%
Rail Discount
Dollars {millions) 126 S48
Percent Change 0.06% 0.1 1%

Table 1. The Western Uniformity Scenario Shipper Cost Savings

Source: Wetern Uniformity Scenario Analysia,Regional Truck Size and Weight Scenario
Requested by the Western Governorsd Associatio

Pavement Impacts

The National Pavement Cost Model was used to estimate the scenario pavement impalitferdrite
axletruck configurations and the weight of the traffic are the important components of the model and
produce the pavement improvement needs for the truck configuration being analyzed. Changes among
the axle and weight configurations provide #malytical comparisons for the scenario and estimate the
pavement impacts of the scenario as compared to the base case.

Small pavement impacts were observed. Thedole analysis showed a slight decrease ¢hé
pavement costs over the-g6ar peria of pavement cost analysis. The haglbe case showed a %2
decrease in pavement costs over the 20 years.

This study reports that this small impact is not surprising since the proposed scenario does not change the
axle weight limits which is the majofactor in pavement damage assessments.

Bridges
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The western scenario states require bridges to meet the Federal Bridge Formula B (BFB) standard.
Moreover, of the 90,000 bridges in the 13 states, about 25% percent are on the National Truck Network

for large trucks on which the scenario trucks operaléde incremental costs for improving or replacing
bridges that become overstressed in the Alnventor
increased bridge load stress as compuaiidiithe base case.

For estimating bridge costs or invesint needs, the study assumed that bridges overstressetbly 15
20% when compared to the base case would require replacement or strengthening. Under this assumption,
the scenario estimates for bridge costs are between $2.329 and $4.125 billion.

Roadway Geometry

This section of the study analyzed roadway ramps, interchanges and intersections. The introduction of
longer LCVs would require improvements to roadway ramps and interchanges and intersections,

particularly for safety reasons. Longer L&€Weed additional roadway lane space for turning, thereby

increasing safety concerns. The additional turning space is needed to codmgakaff which occurs

when a vehicleds rear wheels do not follow and tr

Roadway geometric ¢tk existed for two states in the scenario, Kansas and Washington. An analysis of
these data, expanded to the entire research region, showed costs of $420 million in-thkwdéogase and
$775 million in the higkcube case.

Safety

The study focused omvb research aspects of truck safeshicle safety performance and crash data.
The truck configurations studied included van, tank, and hopper taitsr types.

Vehicle safety performance analysis wsed three me
i Staticrolloverthreshold
1 Rearwardamplification
1 Loadtransfermratio.

Thestaticrolloverthreshold analysis showed that all the configurations tested had a good to excellent
rating forstatic thresholdratings with the van body types rating thevest.

Therearwardamplification examination studied the effects on the trailer of rapid tractor movements or
steering. The tractegemitrailer connections examined included theain, Btrain, and Grain. The A
train is the most commonly used ceation but is the most susceptible to excessive trailer movement.
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The poorest rated configuratiomoted the reportvere the Triple ATrain Van and the Rocky Mountain
Double Hopper loaded at 105,500 Ibs. Tifiy@e-trailer combination has a significaB®% improvement
in rearward amplification when a€ain connection is used.

Theloadtransfermratio is a measure of the proximity to rollover as the load is being transferred to one side
of the vehicle to the other. A highadtransferratio (approaching 1) means that a rollover is likely. The
study quotes a Canadian performance standard that recomnieadsransferratio should not exceed

0.6 for moving, loaded vehiclésB-train and Grain configurations were the most stable & base and
scenario vehicles with theple A-train, van having éoadtransfer Ratio of Jlindicating the vehicle

would have rolled over during the test maneuver.

The studyods crash database analysis dausal uded t he
relationshipbetween truck size and weight and crash rates has been found or established. Seven recent
statistical studies of muitrailer combination vehicle safety were examined. The studies, taken as a

whole, had a wideange of estimatecrash rates because of the different data, methodo)egidsime

frames. The report noted that these differences highlight the difficulties in analyzing a small sample of
vehicles and getting reliable and accurate VMT and crash data for each velgcle typ

An update to the crash database was reported in the study. This part of the report analyz@89.995
fatal involvement and travel data but was still limited by the difficulties encountered in the previous
studiesincludingthe fact thapast safetglata may not predict future safety, and LCVs cannot be isolated
from STAA doubles in the data. In the scenario region, single trailer combinations fatal crash rate was
2.88 per 100 million VMT and 3.13 per 100 million VMT for meiitailer combinations.

The study concludes that it is not possible to accurately predict the changes in crash rates due to the
scenario. It points out, however, the public concern with additional LCV traffic and the importance of
addressing public safety issues despite thedskibstantial data and/or crash rate analysis.

Traffic Operations

The study notes that large trucks negatively impact traffic in several ways. Large trucks reduce the
quality of traffic flow impacting the fluid movement of the surrounding traffic.rédoer, large trucks
have an impact on crash severity due to the increased weight of the truck in the collision. In general,
traffic operations will degrade with increased truck traffic.

The study continues by not iaccgeration and/er bpeaesl mainteaancea | ar
as a factor in |l arge truckds impacts on traffic.
that crash involvement might be-16 times more likely with a speed difference of 20 miles an hour
comparedvith no speed difference. Because of this, crash risks increase significantly with increasing

speed differences between vehicles. Large trucks, with reduced capacity to accelerate or maintain speed
compared to other vehicles, contribute to the increased gstshAs well, large trucks contribute to

longer passage times at intersections and longer passing times for other vehicles.

4Recommended Regulatory Principles for Interprovincial Heavy Vehicle Weights and Dimensions, Vehicle Weights
and Dimensions Study Implenmtation Planning Subcommittee, final release September, 1987
-]
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The scenario impacts on traffic operations generally predict a small decrease in traffic delay and
congestion costs with some dadation to passing, lane changing, ispeed offtracking and
intersection traffic operations. Longsymbinationvehicles reduce total truck VMWhich results in the
decreases in traffic delay and congestion costs while the longer vehicles degmberttraffic
operations factors.

Energy and Environment

The impacts of truck size and weight limitation changes for trucks and LCVs include energy consumption,
air quality, global warmingand noise emissions. In order to present valid comparisons among the

various truck configurations, the scenario assumes that each truck configuration operates at the same
speed under the same conditions. Moreover, the report also notes that fuebesagat thcrease on a
oneto-one relationship with vehicle weight and the longer configuration at the same weight does not
increase fuel consumption.

The scenario impacts show that energy consumption in both theuloevand the highube case

decreased®dm the base case. The lawbe energy consumption decrease&@adile the highcube

case decreased 121 Emissions were assumed to decrease equivalently to the decrease in energy
consumption. Noise costs were reduceddlfdr the lowcube case and B for the highcube case. Air

pollution costs were not estimateecausee he Envi ronment al Protection Age
incorporate the different vehicle classes in the scenario.

Rail

The study analyzed the impacts on railroads of the incred$eMn as envisioned by the scenario. LCVs
may reduce transportation costs to shippers currently utilizing railroads for those commodities that may
be hauled by both modes by providing a more competitive environment between the two modes.

Two modelsweresied i n the analysis, the DOT6s I ntermodal
Model, and an Integrated Financial Model. The ITIC model assumes that railroads reduce their rates to
compete with increased truck productivitlye financial model uses ahges in income statements to
measure the effect of any changes in a railroadds

The study estimates small losses to the major railroads in the region and theorizes that a larger loss was
prevented by the transloading requirementsarsts of LCVs at the regional boundaries in the scenario.
However, the study notes that any business would attempt to make adjustments to maintain the base case
financial conditions whether through changes to rates, sergicgfr investments.

Conclusions

This study considered the impacts of a group of western states increasing their truck size and weight
limitations. The study estimated shippers would experience substantial benefits from increased LCVs, and
additional benefits would be seenre@duced fuel consumption, emissipasd noiseelated costs. Long
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term highway infrastructure costs and improvements, while not necessary immediately, are estimated to
total between $300 million and $2 billion.

Safety issues were addressed by the dhudyhe data necessary for an informed analysis do not exist.

The study recommends that before any substantial increase is allowed for LCVs that the western states
initiate methods for monitoring LCV safety issues. The study also notes that safedyinstuse

minimum standards for LCV stability and control as well as adequate maintenance programs.

The study concludes that the DOT seesaueral compelling interest to change truck size and weight
limits unless there is strong support to do so fronesi#icials. The report suggests that strong state
support to change truck size and weight limits is not currently apparent.

The2004USDOT Western Uniformity Scenario Analysis (WUSA) offered the most procedures and
situations that fit this study becaulslorth Dakota was included in the WUSA. The ifigd wereas
follows:

A Substantial productivity gains could be realized if assumed LCV operations actually occurred.

A Infrastructure impacts would be relatively lower than estimated in the FHWA Comprehensive
Study because manyesterrstates already operate LCVs.

A Railimpacts were also low compared to tbenprehensivetudy.

A Bridge impacts were significant and stateat finventory ratings should be considered even though
a past TRB study used operating ratings. The overall bridge costs for the 13 states for the
interstateand the NHS for bridges experiencingd.t 15% in excess of thaventoryrating
equaled a rangef bridge needs of $2.33llion to $4.1billion for theinterstateand National
Truck Networks of the 13 states. The study stttatisatescouldbeexpectedo determinghe
priority andtiming of neededridgeimprovementbasednthevolumesof traffic andthe degree
to whichthebridgewasbeingoverstressedin somecasesstatesnight notallow larger,heavier
trucksto useall segmentsf the networkimmediately butwould open segmentsnly whenthe
infrastructureavasadequatéo accommodatthenewvehicles.

A Pavement impacts would be modest.

A Geometric impacts would be as high as $illlon across the 13 stateisiterstateand National
Truck Network).
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Existing State and Federal Regulations and Laws

Truck shipments from North Dakota to adjacent states are challenged with ditatelstws and
regulations. The federal governmeaitdoplays a part in vehicle size and weight limits in the states. The
following information provides vehicle weight atehgth laws in North Dakota, South Dakota,
Minnesota MontanaManitobg and Saskatchewaand explains how existing federal regulatiafisct
vehicle weight and length limits.

North Dakota

Weight Limits - The legalGross Vehicle WeightZVW) on North Dakota state highways is 105, H3%)

unless otherwise posted. The legal GVW on local roads is 8ly8Qfhless otherwise designated, but

not to exceed 105,50Bs. A single axle, which can also be a steering axle, is legal up to 209008

tandem axle, two axles withlinear measurement of more thanidObut less than 8 ffrom axle center

to axle center, is legal up to 34,008. A group of three or more axles shall not exceed 48/890No

axle in a group of two or more axles dtedceed 19,00Ms. No tire shall exceed 53Bs. per inch of tire

width or the weight ratingf a tire State law requires vehicles and vehicle combinations hauling

divisible loads to comply with the exterior bridge length of the federal bridge fomga traveling on

the state and local roadway systems. Exterior bridge length is the linear measurement from the center of
the steering axle to the center of the rearmost trailer axle. (NDER2-88.3)

Vehicles traveling onemNmstcdommplyiahibath tleeénterioi anctegteriesrt at e s
bridge length of the federal bridge formula. Interior bridge length is linear measurement from the first
axle to the last axle center in a group of axles. Itis also the linear measurement from thef temte

first axle in a group of axles to the center of the last axle in another group of axles. A vehicle
combination may have multiple interior bridge lengths. The legal weight on the steering axle is
determined by the axle ratirmmg weight rating ora tire not to exceed 20,000s. The legal weight on a
tandem axle is 34,008s. The legal weight on a group of three or more axles is determined by the
interior bridge length. No axles in a group of two or more axles shall exceed IB5080 tire shall

exceed 55Ws. per inch of tire width with the exception of the steering aXketire shall exceethe
manufacturer's weidhating. The legal GVW on the interstate system is 80 JB80A vehicle with

sufficient axles and bridge lengtban exceed 80,00Bs., but not to exceed 105,501k, A permit must

be purchased when over 80,dB8. GVW on the interstate system

Length Limits - The legal overall length of a combination of two or more vehicles traveling on North
Dakot ads temigthiv dahe highway system includes local roads. Authorized vehicle
combinations, as shown in North Dakota Administrative Code&3fay exceed 7., but shall not
exceed 95t. in overall length when traveling on designated state highwayghéOmational network or
designated state highways, the overall length shall not excedtl 146wever, when the vehicle
combination is a truckractor semitrailer and full trailer, and travel is on the national network, the
combination trailer length shanot exceed 10ft., and there is no overall length limit. Vehicle
combinations authorized to exceedfZ5n overall length may travel a distance of 10 miles on state
highways off the designated highway system. (NDC&.2394 subsections 3 and 4, NDAC-G8)

NDSU UPPER GREATNEARANSPORTATION
INSTITUTENORTH DROTA TRUCK HARMONIZAN 35
STUDYX, FINAL DRAFREPORJDECEMBER 12016



Bridges on County Roads FHWA regulations require bridges to be posted when unable to safely carry
legal loads of 72,00s. (36 tors) GVW. N.D. county officials are required to post a bridge when it
cannot safely carry 72,000s. GVW (36 ton). Government entities are allowed to post a bridge at a
lower weight to protect roadways and bridges.

Excepions 1 Interstate Permit: The legal GVW on the interstate system is 808 vehicle with
sufficient axles and bridge lengths can exceed 80 but not to exceed 105,508k A permit must

be purchased when over 80,dB8. GVW. The single trip permit fee is $25 and the annual permit fee is
$300. The interstate system is regulated by federal law. (TilleAp®endix C, NDCC 39.2-02, 39
12-05).

Ten Percent Weight Exemption Permits: From July 15 through November 3flesdfauling harvested
product from the field to the first point of storage, or hauling sugar beets, potatdesolid waste from

any location can carry0% more weight over legal weight limits. From December 1 through March 7,
vehicles hauling any pduct from any location can cart9Y% more weight over legal weight limits. The

GVW cannot exceed 105,50fs. A carrier must obtain a pernthatis vehicle specific. The fee is $50

per 3Gday period or $250 for the period of July 15 through March 7. Tiavet allowed on the

interstate system, local roads, or on state highways with reduced axle weight limits year around. Travel is
not allowed on specific bridge structures. (NDCC1205.3, subsections 4 and 5-8202.

Equipment Approval Permit: Arggle unit truck with a group of three or four axles is allowed to carry a
maximum GVW of 64,00@bs. provided the vehicle meets specific requirements. The carrier must obtain
a $15 annual equipment approval certificate. The gross weight on the groupeodtt four axles is legal

up to 51,000bs. Travel is not allowed on the interstate system and on specific bridge structures. The
federal bridge formula is not used. (NDCGBB05.3 subsection 3, NDAC 38-03). In 2015, industry
purchased 586 equipntegpproval permits and in 20lishdustry purchased 659 permits.

Longer Combination Vehicld.CV) Permit: From December 1 through March 7, a vehicle combination
with sufficient number of axlessgoerexterior bridge lengtkinterior bridge legth checknot required

may carry a GVW up to 131,000s. All axle weights must be legal, and travel is not allowed on the
interstate system, local roads, or on state highways with reduced weight postings. The carrier has the
option to purchase a $100-8ay permitor a $35 single trip permit ($15 for routing fee.) The permit is
truck specific. (NDCC 392-02, 3912-05.3) In 2015, industry purchased 594y LCV permits and

17 singletrip LCV permits. In 2014 there were 35-88y LCV permits purchased and 39 $@tip

LCV permits. As of February 9, 2016, there were 1-d&9 LCV permits purchased.

Bridge Length Permit: The bridge length permit exempts a single unit truck with a group of four or more
axles in the rear from the gross weight limitatiassetby state law(39-12-05.3, siosectionl) when

traveing on the state systermhebridge lengh permit allows for a groupf four or more axlesvith

sufficient interior bridge lengtto exceed 48,00s. The interior and exterior bridge lengtbf a vehicle
areused when determining legal weighfThe GVW may not exceed 80,0l3. The fee for an annual

permit is $150. The fee for a singhip permit is $30 plus a $15 routing fee ($45). (NDCE1295.3
subsection 7, 392-05, 3912-02)
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Souh Dakota

Weight Limits - South Dakota does not have a maximum legal GVW limit on most state and local roads.
Roads with reduced weight limits are posted. On the interstate system, the legal GVW 4030700
interstate system is regulated by federal law.

A vehicle with sufficient number of axles and bridge lengths, and legal axle weights can obtain an
interstate permit to exceed 80,d08. There is no maximum GVW limit, unless the vehicle combination
is considered to be an LCV. When considered an LCV and travel is on the national nehiark
includes the interstate systgtine GVW cannot exceed 129,0®3. An LCV permit must be purchased
and can be used in lieu of the interstate permit when timweal the interstate. The interstate system is
regulated by federal law.

The legal weight on the steering axle is determined by the weight rating of a tire when travel is on the
interstate system, and on other roads the steering axle shall not e@@desl fger inch of tire width. The

legal weight may not exceed 20,008. A single axle is legal up to 20,008s. and a tandem axle is legal

up to 34,000bs. On a group of three or more axles, the legal weight is determined by the federal bridge
formula. On all axles but the steering axle, no tire shall exceethbSQ8er inch of tire width. Vehicles

and vehicle combinations hauling divisible | oads
and exterior bridge length of the federal bridgemula.

Length Limits -OntheSout h Dakota road system the | egal car g
combi nat i onft6in. dlhellegal lsngth af asin@eltrailer in this combination i$t43 here

is no overall length limit when the coimlation length of the two trailers does not excee@®.8din. and a
neithertrailerin that combinatiorexceeds 4. Travel is allowed on all highways.

When the cargaarrying length of the doubles combination trailers exceetl 81n. or a single trailer in
that combination exceeds 5 it is considered an LCV, and the overall length shall not exceeft.110
LCVs must be permitted and are authorized to travel only on the national newlark includes the
interstate system. Lenglimits for two-vehicle combinations vary. The overall length of a straight truck
and trailer in combination is 0. The legal length of a semitrailer operating in a trtraktor semitrailer
combination is 53t., and theras no overall length limitTravel is allowed on all highways.

Exceptionsi Interstate Permit: Vehicles that exceed the legal GVW of 80t30@/hen traveling on the
interstate system are subject to an interstate permit. All axle weights must be legal, and the vehicle must
have sufficient number of axles and bridge lengths. The fee for a single trip permitfier&bannual

permit the fees $60.

Longer Combination Vehicle Permit: An LCV permit is required when the ezagying length of
doubles combination trailers exceedsi8% in. or a single trailer in that combination exceedgt4bhe
overall length may not exceed 1ft0A straight truck and trailer combination that exceed$t8€an

obtain a permit not to exceed an overall length of 85 ft. The GVW may not exceed 189,864 all
axle weights must be legal. Travel is allowed only on the national network. The natiovaknegnsists
of the interstate system and segments of divided state highways. The fee for alibsikgietrip
permits is $100 ($10 for each single trip permit). An LCV permit can be used in lieu of an interstate
permit when travel is on the inteage system.
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Ten Percent Weight Exemptions: Vehicles hauling harvested product from the field to the first point of
storage qualify to carry an additional%®@nore weight. The distance traveled cannot exceed 50 miles.
Vehicles hauling product from farstorage to the market are granées®o tolerance above legal weight

limits. The distance traveled cannot exceed 50 miles. There is no permit and no additional fee assessed
for these weight exemptions.

Bridges on County Roads County officials are natequired to post their bridges showing axle or GVW
limits. Itis, however highly recommended that a bridge posted if the bridge has a low weight rating.

Minnesota

Weight Limits - The legal GVW on Minnesota roads is 80,008 Mi nnesxeweightsantl egal a
Ibs. per inch of tire width are the same as South Dakota. The legal weight on the steering axle is

determined by the weight rating of a tire when travel is on the interstate system, and on other roads the
steering axle shall not exceed @B8. per inch of tire width. The legal weight may not exceed 20890

A single axle is legal up to 20,00fs. and a tandem axle is legal up to 34,080 On a group of three or

more axles, the legal weight is determined by the federal bridge fr@uolall axles but the steering axle,

no tire shall exceed 50Bs. per inch of tire width. Vehicles and vehicle combinations hauling divisible

loads onMinnesotaroads must comply with both interior and exterior bridge length of the federal bridge
formula.

Length Limits - The legal overall length for a twor threevehicle combination is 7&. on all
Minnesota roads. There is no permit issued or any exceptions authorizing vehicle combinations to exceed
this length limit.

Exceptions- Ag Products Permit: A carrier hauling raw ag product (product that has not been processed),
with asix-axle vehicle combination aeveraxle vehicle combination can purchaseag products

permit that authorizes GVWs up to 90,000 and 97|b80respedtrely. All axle weights must be legal

and must meet the federal bridge formula. Travel is allowed on state. &riddihways. Travel is not

valid on the interstate system. The fee for the permit is $300 for 9B£@hd $500 for 97,00Mbs.

During the winter months, the ag products permit is valid for up to 9IBOGVW provided the vehicle
combination has legal axle weights and sufficient bridge distances. The carrier must increase the vehicle
registration fora higher GVW.

Ten Percent Weight Exemption Permit: Carriers with this permit carilb&uimore weight above legal

weight limits, not to exceed 88,00s. GVW. Travel is allowed on the interstate system. The $60 permit

is vehicle specific, and the carrier mu st al so in
duringthewinter period only.

Montana

Weight - The legal GVW on state and mlaoads in Montana is 131,08ts. unless otherwise posted.
The legal GVW on the interstate system is 80080 Vehicles with sufficient axles and bridge lengths
can legally have a GVW of 131,0885. when traveling on the interstate system. Unlil@stistates,
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Montana does not issue a permit. Vehicles registered for more than B&0BUW are assessed
accordingly in motor vehicle registration fees collected.

When travel is on the interstate system, the legal weight on the steering axle isnéetdryrthe axle
rating or tire rating, not to exceed 20,0B88. When travel is on all other Montana roatie steering axle
shall not exceed 600s. per inch of tire width. The legal weight shall not exceed 2000

A single axle is legal up ta02000lbs. and a tandem axle is legal up to 34,0 On a group of three or

more axles, legal weight is determined by the federal bridge formula. No wide base tire shall exceed 500
Ibs. per inch of tire width. A tire is considered wide base when the tire sidewall widthrisait

greater. If the tire width is less thanib4 thelbs. per inch of tire widtharenot considered.

A vehicle or vehicle combination hauling a divisibleoad tr aveling on Montanads
both interior and exterior bridge length of the federal bridge formula.

Lengthi On Mo nt an a 6, dhe legaldetgthsofyagweehicle combination is 75 ft. The legal
length of a semitrailer in ®vo-vehicle combination is 53 ft. The legal length of a single trailer in a
combination of two trailers is 28 6 in. The legal combination length of two trailers isf61The legal
length limits for vehicle combinations in Montana vary.

Exceptions- Doubles Permit: When the combination length of two trailers ex@Eft or a single

trailer in the combination exceeds 28 6 in., there is no overall length limit, but a permit is required.
With this permit, the combinatidength of twatrailers may exceed 8ft. provided the overall length

does not exceed 96 Travel is allowed on all Montana roads. The permit is $75 for a calendar year or
$20 for singletrip movement. When the overall length of this vehicle combination excedts @&vd is
allowed only on the interstate system and the overall length may not excefed TIO® carrier must
purchase an annudbubles interstate permit. The fee is $125 per calendar year.

Triple Trailer CombinationPermit: Triple trailer combinationg@ allowed to travel only on the interstate
system in Montana. The overall length may not exceed 110 ft. The fee for annual permif & $200
single trip permit is $20.

Tolerance Permit: A tolerance permit may be issued by the state department when a vehiclads found
bein violation of legal axle weights or GVW limits by no more tlH#8 The permit allows the carrier
to travel to the first facility where the loadrche adjusted or to its destination. The tolerance permit is not
a method to haul overweight but a process to allow for a mistake. The fee for thergnuemit is $10.

Exemption: Farm vehicles transporting agricultural products from a harvestiimneoor other

harvesting machinery may exceed legal weight limits by 20% for each axle but not to excHsd 30
inch of tire width. Travel must be within 100 miles of the harvested field. Travel is not allowed on the
interstate system. There is permit and no additional fas assessed for this weight exemption.

Interstate System: The legal GVW on the interstate system is 8d®H0@ontana does not issue a permit.
Vehicles hauling divisible loads with a GVW over 80,006. are assessed accigly in motor vehicle
registration fees collected. Vehicles with sufficient axles and bridge lengths can legally have a GVW of
131,060bs.when traveling on the interstate system. All axle weights must be legal.
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Manitoba

Weight - On highways designated as Road Transportation Association of Canada (RTAC) routes,
authorized vehicle combinations are legal up to 137168 GVW. On some RTAC routes, the legal
GVW is 139,994bs. On highways designated as Al routes, RTAC vehicles are legal up to 14,559
GVW. NonRTAC vehicles traveling on RTAC and Al designated routes are legal up to 11$048
GVW. On routes identified as B1 highway&T AC vehicles and neRTAC vehiclesare legal up to
105,003bs.

TransCanad#élighway 1 is similar to thenterstate system in the United States. In Canada however,
TransCanadélighway 1 is regulated by each province as opposed to their federal government. In
Manitoba, TransCanada 1 is dgmted as an RTAC highway allowing a legal GVW up to 1391882
(63,500 KGOs) .

RTAC compliant vehicles conform to the national standards designated by the RTAC. These vehicles
meet the required wheelbase measurements, kingpin setback, interaiig apa axle spread criteria.

Tire width and number of tires per axle are also factors used to determine the legal weight. On vehicles
that do not meet the RTAC standards the legal weight is reduced and a permit may be required.

5 Z Rear Effectives
gg‘,?,‘;:’,‘k (Pvernang 35%
>0m of wheelbase

| Interaxle Spacing Il It Interaxie Spacing

! Wheelbase 6.2 m max " Wheelbase

Figure 3. Definitions of Truck Measurements

On an RTAC route, a steering axle is legal up to 13|22 7A single axle with dual tires is legal up to
20,061lbs. A tandem axle is legal up to 37,4iB8.and a triple axle is legal up to 52,9b8. On
highways designated as Bisingle axle with dual tires is legal up to 16,9¥5 a tandem axle is legal
up to 30,423bs, and a triple axle is legal up to 41,98%.

Lengthi On Mani t o b a 0asnorRTDAL dehisleycentbiamation is legal up to #54in. An
RTAC vehtle combination is legal up to 90 3 in. when traveling on any road in Manitoba.

Saskatchewan

Weight i On primary roads in Saskatchewan, the legal GVW is 131p&8%ome primary highways
have been designated as 63,500 kg and the legal GVW is 13899 secondary roads, the maximum
legal GVW is 121,25%s.
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TransCanada Highway 1 is similar to ineerstate system in the United States. TransCanada Highway 1
is regulated by each province as opposed to their federal government. In Saskatugbwags 1 and
16, which are mostlyour-lang are designated as primary 63,500 kg and the legal GVW is 136892

The wheelbase measurements, interaxle spaciteggspsead, axle configuration, kingpin setback, tire

width, and number of tires per axles are factors used to determine legal axle and GVW of a vehicle
combination. Vehicles that conform to the standards set by law are given more weight than those that do
not meet those standards.

On a primary road, the steering axle is legal up to 13[22°A single axle is legal up to 20,064s. A
tandem axle can be legal up to 37,4¥8, and a triple axle is legal up to 52,9b8. On a secondary road,
the steerig axle is legal up to 13,22[@s., a single axle is legal up to 18,008, a tandem axle is legal
up to 31,966bs, and a triple axle is legal up to 44,082.

Length i In Saskatchewan, the legal overall length of vehicle combination(s) on all soaol$a 85t. 3
in.

Exceptionsi Permits: Vehicles that do not conform to standards set by law may qualify for a permit. The
weights authorized will be less than what is allowed on a vehicle that does conform to standards
stipulated in law. A vehicle that does not meet standards satdpses 280.1bs. for every inch (500

kg for every .1 meter).

Winter: During the winter months, vehicles are allowed winter weights on single and tandem axles. A
single axle can weigh up to 22,0l8. and a tandem axle can weigh up to 39,682. Tiseme iadditional
weight allowed on a triple axle. A vehicle cannot exceed the GVW limit of 13%383n primary roads
and 121,253bs. on secondary roads.

Existing Federal Regulation®kegarding Grandfathered Stuations

In 1956, the federal governmdmggan to regulate the size of trucks traveling on interstate highways. In
1974 Congress adopted the AASHTO Formula B for the interstate system. This law increased the
weights on single and tandem axles to 20J680and 34,000bs., respectively. It o established the

legal GVW of 80,000bs. In 1975, the ND. Legislature adopted the AASHTO Formula B as the new
weight law. Since most North Dakota state highways were already at a GVW to &3,000973, the
highway commissioner authorized the issuance of interstate permits so vehicles could carry the same
GVW on the interstate system as the state system. In 1979, North Dakota increased the legal GVW on
designated state highways to 105,880 This GVW of 105,500bs. was eventually allowed on most

state highways.

Surface Transportation Assistance Act of 1982 (STAA of 198)e Act of 1982 established the

national network highway system and stipulated that states must give vehicles and vehicle combinations
reasonald access from the national network highway system to terminals, facilities for food, fuel, repairs,
and rest. North Dakota currently allows multiple vehicle combinations that exceed the legal length limit
of 75ft. access of 10 miles on a state highwéhtloé designated national network. Thit also frozehe

length of the semitrailer when used in combination with a ttrasttor. North Dakotacannot seits

maximum trailer length to less than B3for a trucktractor semitrailer combination. In atdn, the
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STAA stipulated that no state shall impose an overall length limit on atracior semitrailer or truek
tractor semitrailer and trailer combination-{rain). These are considered STAA vehicle combinations.

Intermodal Surface Transportati&fficiency Act (ISTEA) of 1991: ISTEA froze the length limits of
longercombinationvehicles (LCVs)raveling on the national network. In North Dakdtee legal overall
length of an LCV is 11@. when traveling on the national network, except if it considered an STAA
vehicle combination. Because the Act of 1982 does not allow a state to set the overall length limit of an
A-train, it established that the cargo carrying length of semitrailer antdaiter cannot exceed 160

when used with a truekactor.

ISTEA froze the GVW limits of vehicles traveling on the interstate system in every state. If states were
allowing vehicles to exceed 80,0l%. GVW when traveling on the interstate systeineytwere allowed

to continue that practice. The federal government allowed jurisdictions to cowithuee GVW limit

they had in place provided the limit was actually and lawfully in effect on June 1, 1991. North Dakota
was issuing permits authorizinghicles with legal axle weights and sufficient bridge lengths to carry a
GVW up to 105,50@bs. North Dakotahad increased the legal GVW to 105,%0€.in 1979.

Summary: ISTEA froze the length limits of authorized vehicle combinations (NDAWSB#aseling on
the national net wor k. | STEA also froze the maxim
a maximum of 105,50Ibs. With harmonization, vehicle combinations over 105,B30could not travel
on the interstate systemultiple vehiclecombinations traveling on the national network would be
restricted to an overall length of 1ftOwith the exception of the 4rain, also known as a double bottom
The cargo carrying length of a double bottom combination cannot excedid TB8se length limits are
frozendue to ISTEA and STAA. A double bottom vehicle combination consists of atnactor,
semitrailer and full trailer. State highways that are part of the national network artafaiand twe
lane roadways. [National neork state highways: -Bane = US83 (Bismarck to Minot), U. 2Lane:
US-52, US281, US85, US81, US83, 83Bypass, USL2; segments of N23, ND-46, ND-22, ND-32,
ND-30, ND-66, ND 1804]

The length limitations map below shows North Dakota roads caesigart of the National Network.
The map also identifies the legal length limits of multiple vehicle combinations traveling on all North
Dakota state/interstate highways. A list of vehicle combinations can be found in NDBO& 37
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VEHICLE COMBINATIONS EXCEEDING 75 FEET IN OVERALL LENGTH
ON DESIGNATED NORTH DAKOTA STATE HIGHWAYS
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Summary

HarmonizingNorth Dakotaveight laws with adjacent states would require trucks traveling on North
Dakota state and local roads system to comply with both interior and exterior bridge laws.

Harmonizing weight laws with adjacent states could mean increasing the legal GVW inghides
traveling on North Dakota state highways.

Harmonizing ND. weight laws could partially eliminate the differences of weight laws currently

encountered by industry when traveling oDNstate highways versus the interstate system.

Currently,trucks traveling into North Dakota on state and local roads comply with different weight laws
than trucks traveling on highways in adjacent st a

On the North Dakota interstate highways and in adjacent statesjcle must comply with both the

interior and exterior bridge lengths of the federal bridge formula. When that same vehicle trav€ls on N

state and local highways it is required to comply only with exterior bridge length. Because only exterior

bridge length of the federal bridge formula is used when travel is on the state and local roads system, a

group of three or more axles is legal up to 48880 When that same vehicle is traveling on thB.N
-
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interstate system and in adjacent stateslegaweight on a group of three or more axles is determined

by the interior bridge length of the federal bridge formula. A group of three axles is typically legal up to
43,500Ibs., and group ofour axles is legal up to 51,500s. A six-axle trucktractorsemitrailer

combination traveling in adjacent states and tH2. hiterstate system is typically carrying a GVW of
89,500lbs. That same sbaxle vehicle combination traveling onIN state highways and local roads
system can carry a GVW up to 94,db6. provided it has sufficient exterior bridge length. However,

with insufficient exterior bridge lengtlhe legal GVW for this vehicle combination will be less than
94,000lbs.; thus it will be less impacted with harmonization.

The legal GVW limit inNorth Dakota and adjacent jurisdictions vaasgollows North Dakotéa
105,500bs., Montanai 131,060bs., South Dakoté 129,000bs.for longer combination vehicles
otherwise no maximum GVW limit, Minnesot&0,000Ibs., Manitobai 137,787bs., and Saskatchewan
T 137,787bs.

In 1991, the federal government passed a transportation bill called ISTEA. ISTEA froze the GVW limits
on the interstate systems. ISTEA also froze the length limits of authorized vehicle combinations traveling
on the nabnal network. The length limit for highways that are not part of the national netsvork

determined by the state. The length limit of vehicle combinations vary from one jurisdiction to the next.
A similarity seen between North Dakota, Montagaad Minnesta is an overall length limit of 7.

Another similarity between dtth Dakotaand Montana is the overall length limit of 85 however

Montana requires a permit when the combinalémgth of twotrailers exceed 81t. A similarity seen

between South Dakota and North Dakota is the overall length limit dft.1fbd a longer combination

vehicle traveling on the national network. South Dakota requires the carrier to purchase a permit when
the combination trailer lengéxceeds 81t. 6 in. North Dakota does not require a permit.

Minnesota and North Dakota have the highest number of highways considered part of the national
network. In Montana, the interstate system is the only highway considered part of the naticort net
in South Dakotathe national network is made up of segments of divided highways and the interstate
system.

In North Dakota and Minnesota, motor carriers can purchase pénatitaithorize higher GVW limits,

and/or higher axle weight limits. Morth Dakota there arB0%winter and harvesteight exemption

permits available. The permits authoriZ#® mor e wei ght on a velhelGVMWO6s axl e
cannot exceed 105,500 lban LCV permit which is available during the winter montlasithoizes up

to 131,000bs. GVW. Vehicles must meet only the exterior bridge length requirement and have legal

axle weights. Travel is not allowed on the interstate systedocal roads

In Minnesotavehicles hauling raw ag or forest products can obtain permit authorizing a GVW up to
97,000Ibs. During the winterthe permit authorizes up to 99,0@8. GVW. Carriers hauling other
products during the winter can permit up to 88,[30and travel orthe interstate system.

South Dakota does not require vehicles hauling harvested product to obtain a permit when carrying ten
percent more weight from the field to the first point of storage. They do however restrict the distance
traveled to 50 miles. Muana does not issue permits authorizing vehicles hauling divisible loads to
exceed legal weight limits set by state law.
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Manitoba and Saskatchewan legal vehicle weights are derived from different factors than what is used in
North Dakota. On state highwsin North Dakota exterior bridge length, axle spacing, number of tires

per axle, and tire width are used to determine legal weight for a vehicle. In the pra¥iacéeteraxle
spacingwheelbase measurements, kingpin setback, axle spread, nunibes pét axle, and tire width

are used to determine legal vehicle weight. A couple of similarities between North Dakota and the

provinces are the use of tire width, number of tires per axle, and the law that no tire shall ex¢egd 550

perinch oftrewi dt h or the tire manufacturerés weight rat
a vehicle.

Harmonizing weight laws with adjacent jurisdictions will benefit some carriers and impact others. Table 2
on the following page summarizegtlegal truck sizes allowed inokth Dakotaand surrounding states
and provinces.
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Width Length Lb./Inch GVW Interstate | Maximum GVW Single Tandem | Group of 3
(inches) | (feet) of Tire Highways Other Highways Axle Axle® or More
Width (Ibs.) (Ibs.) Axles (Ibs.)
ND 102 75" 55¢ 80,000 105,500 20,000 34,000 48,000
Interior/Exterior | Exterior Bridge
Bridge
SD 102 1107 600/508 80,000 No GVW 20,000 34,000 | Determined
Interior/Exterior | Interior/Exterior by Bridge
Bridge Bridge Formula
MN 102 75' 600/500° 80,000 80,000 20,000 34,000 | Determined
Interior/Exterior | Interior/Exterior by Bridge
Bridge Bridge Formula
MT 102q¢ 75% 600/500? 80,000° 131,060 20,000 34,000 | Determined
Interior/Exterior | Interior/Exterior by Bridge
Bridge Bridge Formula
Man. 102( 75064 0 5501 139,992'6 137,787 16,975to | 30,423to| 41,887 to
Interaxle Interaxle 20,0618 | 37,478 52,910%
Spacing, Axle spacing, Axle
spread, spread,
Wheelbase Wheelbase
Sask. 102 85062 0 5502 139,992 137,787 18,077to| 31,966to| 44,092 to
Interaxle spacing Interaxle 20,0612 | 37,478% 52,910%
Axle spread, spacing, éb‘)de
spread,
Wheelbase Whpeelbase

Table 2: Summary of Legal Truck Sizes in ND. and Surrounding Areas
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The I egal overall 1l ength of a combination of t wfb Auhorizedoehile vehi cl es
combinations, as shown in North Dakota Administrative Cod@&3fnay exceed 7., but shall not exceed 96 in overall length when

traveling on designated state highways. On the national network or on designated state highways, the overall lengtixeadedl hddk. When

the vehicle combination is a trutkactor semitrailer and full trailer and travel is on tiagional network, the combination trailer length shall not

exceed 10@., and there is no overall length limit. Vehicle combinations authorized to excéedn7&verall length may travel a distance of 10

miles on state highways off the designated Wi system (NDCC 392-04 subsections 3 and 4, NDAC-08)

2 No tire shall exceed 59Bs. per inch of tire widthwith the exception of the steering axle. On the interstate system, the legal weight on the
steering axle is determined by axle rating @ tireight rating not to exceed 20,dB6. On all axles, no tirghall not exceed the manufacturer's
weight rating.

3 A vehicle with sufficienhumber ofaxles and bridge lengths can exceed 80lB68Mut not to exceed 105,508s. A permit must be purchased
when over 80,00(bs. GVW.

4The legal GVW on local roads is 80,008. unless otherwise designated, but not to exceed 105808 single axle, which can also be a
steering axle, is legal up to 20,008.

5 A tandem axle, two axles with linear measurement of more tham B0t less than &. from axle center to axle center, is legal up to 34660

8 A group of three or more axles shall not exceed 48/80@n the state system. No axle in a group af twmore axles shall exceed 19,006
Legal weight on thénterstatas determined by the bridge formula.

On South Dakota road system the legal length of doubles combination trailefs 8 81 The legal length of a single trailer in this comkia

is 45ft. There is no overall length limit when the combiaatength of two trailersloes not exceed 8il 6 in. or a single trailer in the

combination does not exceed #5When the length of the doubles combination trailers excedd 8in. or a single trailer in that combination

exceeds 4%., it is considered a long combination vehicle, and the overall length may not excded 11 CV6és must be permitte
authorized to travel only on the national network which includes the taties/stem.
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8The legal weight on the steering axle is determined by the axle vettigig travel is on the interstate system, and on other roads the steering axle
shall not exceed 600s. per inch of tire width. On all axles but the steering axle, ecstiall exceed 500s. per inch of tire widthOn all axles,
no tire shall exceed the mamgturer's weight rating.

90n the interstate system, the legal GVW is 80JB80A vehicle with sufficient number of axles and bridge lengths, and legal axletseayh

obtain an interstate permit to exceed 80,80There is no GVW limit, unless the vehicle combination is considered to be a longer combination
vehicle (LCV). When considered a LCV, travel is allowed only on the national network which includes the interstate sgsBviW Tannot

exceed 129,00s. An LCV permit must be purchased and can be used in lieu of the interstate permit when travel is on the interstate. The
interstate system is regulated by federal law.

10The legal weight on the steering axle is determined by the axle rating when traviiésmerstate system, and on other roads the steering axle
shall not exceed 600 per inch of tire width. On all axles but the steering axle, no tire shall exdbedh®0ihch of tire width.

10n Montanads road sy s-vebice contbiratidn s g8a The legal teggth lof a sirigle @ailer iwacombination of two
trailers is 28t. 6 in. The legal combination length of two trailers isf6IThe legal length limits for vehicle combinations in Montana vary. When
the combination lerty of two trailers exceed @1. or a single trailer in that combination exceeddt28in., there is no overall length limit but a
permit is required.

2\When travel is on the interstate system, the legal weight on the steering axle is determinecleyrétieg or tire rating, not to exceed 20,000
Ibs.When travel is on all other Montana roads no tire on a steering axle tire shall excélesl B&0inch of tire width. The legal weight shall not
exceed 20,00bs. On a group of three or more axlé=gal weight is determined by the federal bridge formula. No wide base tire shall exceed 500
Ibs. per inch of tire width. A tire is considered wide base when the tire widthiis ddgreater. If the tire width is less thanit4 thelbs. per

inch of ire widtharenot considered.

BThe legal GVW on the interstate system is 80J880Montana does not issue a permit. Vehicles hauling divisible loads with a GVW over
80,000Ibs. are assessed accordingly in motor vehicle registration fees collectedlegetith sufficient axles and bridge lengths can legally have
a GVW of 131,06@bs.when traveling on the interstate system. All axle weights must be legal.

¥ The overall legal length of a ndRTAC (Road Transportation Association of Canada) vehicle owatibn is 75t. 4 in. An RTAC vehicle
combination is legal up to 9@ 3in. when traveling on any road in Manitoba.
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B¥The maxi mum weight per tire shall not exceed t he t dewal multipliedi f act ur €
by 10 kg/mm. This equates to 5B8. per inch of tire width.

18 The legal GVW on the TransCanada highway i8,3982Ibs. Qualifying RTAC vehicle combinations such as the Super B train can carry a
GVW up to 139,992bs. Most vehicles will not exceed 137,7B8.

170n B1 routes, the legal GVW shall not exceed 105|0850n designated Al routes a vehicle can ralegal GVW up to 124,598s. On all
RTAC routes the legal GVW is 137,787 and on designated RTAC routes the legal GVW is 139,992

18The legal weight on a single axle is from 16,975 to 20|b§.1dependent on the route of travel. When a vehicle doeseet standards the
weight may be less.

19The legal weight on a tandem axle is from 30,423 to 37,8dependent on the route of travel. When a vehicle does not meet standards, the
weight may be less.

2 The legal weight on a triple axle is frorh,887 to 52,91(bs., dependent on the route of travel. When a vehicle does not meet standards, the
weight may be less.

AThe maxi mum weight per tire shall not exceed the t dewalnuitipieduf act ur e
by 10 kg/mm. This equates to 5B8. per inch of tire width.

22The legal GVW on the TransCanada highway is 13989 Dualifying RTAC vehicle combinations such as the Super B train can carry a
GVW up to 139,9920s. Most vehicles will not exeed 137,781bs.

220n primary routes the legal GVW is 137,782.0n pri mary routes designated as 63, 5l0s0 KGOs,
On secondary routes the legal GVW shall not exceed 121h853

24The legal weight on a single axle ranges from 18,077 to 2(h86dependent on the route of travel. When a vehicle does not meet standards the
weight may be less.

% The legal weight on a tandem axle ranges from 31,966 to 3lhd4.78ependent on theute of travel. When a vehicle does not meet standards,
the weight may be less.
S ]

NDSU UPPER GREATNRARANSPORTATION
INSTITUTENORTH DROTA TRUCK HARMONIZAN 49
STUDYX, FINAL DRAFREPORJDECEMBER 12016



26 The legal weight on a triple axle ranges from 44,092 to 52i81,dependent on the route of travel. When a vehicle does not meet standards,
the weight may be less.
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Major Truck Classificationsg Harmonization: Impacts and Benefits

Harmonizing ND. vehicle weight limits with adjacent states will require North Dakota to change current
weight laws that are applicable only tdNstate highways and local roads. The vehicle weight laws in
North Dakota for the state and local roads system slightly vary with the weight laws for vehicles traveling
on the interstate system..IN weight laws for vehicles traveling on the interstat&tem are similar to

vehicle weight laws in adjacent states, but with some variances.

OntheNorth Dakotastate system and local road sysseexterior bridge length of the federal weight

formula and the total number of axles are two of the five factors considered with determining legal GVW.
Exterior bridge length is the measurement in feet from the center of the steering axle to the tenter of
rear most axlen a vehicle or vehicle combinatiomVhen determining legal weight on a group of three or
more axles or on a combination of axle groups, the interior bridge length of the federal bridge weight
formula is not used. Current state law atoa group of three or more axles a gross axle weight up to
48,000Ibs. The only requirement relating to bridge length is for each axle to have a minimum
measurement of over 49. from axle center to axle center. When the measuremeriit.isr8nore fran
consecutive axle to consecutive axle, it is considered the start of a new axle group.

Figure 5: lllustration of Exterior Bridge Distance

On theinterstate systepinterior and exterior bridge lengths and number of axles are considered. Interior
bridge length iss follows
1. The measurement in feet from the center of the first axle to the center of the last axle in a
group of axles.
2. The measurement in feet from the center of the first axle of an axle group to the center of the
last axle in anottreaxle group.
3. A vehicle or vehicle combination can have more than one interior bridge length.
4. The same rules apply relating to more tham4@om axle center or 8. and greater.
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88,000 Ibs.
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Figure 6: lllustration of Interior/Exterior Bridge Distance

A significant number of North Dakota motor carriers use state highways and local roads exclusively
because of the higher weight allowed on the triple axle and other axle configutlatitare not impacted

by the interior bridge length of the federal lggdweight formula. These motor carriers incluulg are

not limited tq the agricultural industry, sugar beet industry, companies hauling aggregate and road
materials, andheoil industry. With harmonization, vehicles with triple axles or with axlesmeeting

interior bridge length measurements may be impacted. However, these same vehicles with a triple axle
may already have a reduced legal GVW (less than 94h3Q(because the vehicle does not have

sufficient exterior bridge length to allow all @slto haul maximum legal gross axle weights.

Typically, vehicles that have an axle configuration witlar or more axles in a groupave a total of
seven or more axlesr have more than two vehicles in the vehicle combination will benefit. Some
vehiclesandvehicle combinationsill not benefitand smewould not benpacted by harmonization.

The following information shows a comparison of current law to harmonization relating to GVW allowed
and weight allowed on axle groups. Trhemberin parentheses following each vehicle type correlates

with the illustration shown in Appendix A. Appendix A shows current legal axle and gross weights based
on axle configuration, weights with harmonizatiand how interior bridge length may reduce virtig

allowed on vehicles.

A. Vehicles impacted by harmonization typically will have a triple axle(s) or have an axle configuration
that does not meet the interior bridge length requirement.

1. Currently, a straight truck with a steering axle and triple drive (@) traveling on state
highways or local roads can legally have a GVW ranging from 56,500 to @0sld®he number
of axles and axle configuration allow fitre higher GVW, however the exterior bridge length of
this vehicletypically reduces the leg&VW to less than 60,100s. The triple axle is legal up to
48,000Ibs. Carriers will purchase an approved equipment permit in order to carry a higher GVW.
a. With an approved equipment permit, this vehicle can carry a GVW up to abead
the triple axle is legal up to 51,008s.
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i. In 2015 the NDHP issued 586 permits, and in 2014 there were 659 permits
purchased.
b. With harmonization the legal GVW of this vehicle would range around 54p80@
55,600. The legal weight on the triptde@awould be reduced from 48,000 to between
42,000 to 43,50(bs.

2. Currently on the state systensig-axle vehicle combinatio#2)1 a trucktractor with a steering
axle and tandem drive axle towing a triple axle semitrailer will have GVW ranging fr@}a®B6
Ibs.up to 94,000bs.

a. In North Dakotathe length of a semitrailer ranges fromféd@o 53ft. The shorter
semitrailer length will result in a shorter exterior bridge length and lower legal GVW.

I. The shorter semitrailer is usually used for the shaul such as from the field to
farm or town.

ii. The agriculture industry is currently using-#0and 43ft. tandem axle
semitrailers. The trend is a move tof8and 56ft. triple axle semitrailers. The
longer triple axle semitrailer is more economiaad éeasible for the long
distance haul.

iii. Vehicles hauling oil, wategndgravel typically use triple and quad axle
semitrailers.

i. Another trend seen in the agriculture and other commercial industry is-the 53
semitrailer with a quad axle or a triplel@yplus a single axle. Typically the four
axle semitrailer is a special order from a commercial carrier hauling product and
traveling on the interstate systems.

b. Thissixaxl e configuration is more prevalently
system.

c. With harmonization, this axle configuration will typically carry a GVW ranging from
86,000 to 89,50(bs.

i. Harmonization will reduce the gross weight of the triple axle from 483
range between 42,000 to 43,5906.

ii. The weight on the triple axleill be determined by the interior bridge distance.

3. Currently on the state systemsevenraxle vehicle combinatio®#3)i1 a trucktractor with a
steering axle and triple drive axle towing a triple axle semitrailer typically is at a GVW ranging
from 92,5@ to 105,500bs. when traveling on the state system.
a. The length of a semitrailer typically ranges fromfd@o 53ft. Theshorter semitrailer
results in a shorter exterior bridge length. As a result of a shorter exterior bridge length,
the legal GVW igeduced.

b. This axle configuration is more prevalently
highway system.
c. With harmonization, the GVW of this axle configuration will typically range from 92,500

to 99,500bs.
i.  With harmonization, the gross weight on eagbléraxle will be determined by
interior bridge formula.
ii. Typically the interior bridge length ranges from 8 to 10 ft. The gross weight with
an interior bridge length of 8 to I0 ranges from 42,000 to 43,508%.
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4. Currently on the state systemsig-axie vehicle combinatiof#4)1 a trucktractor with a steering
axle and tandem drive axle towing a semitrailer with a tandem axle and single axle configuration
is legal up to a GVW ranging from 94,000 to 100,089

a. The gross weight on the semitrailer is legal up to 54080

b. The distance of &. from the center of axle 5 to axle 6 defines this as two axle groups, as
dictated by current state law.

c. The length of a semitrailer and exterior bridge length of the axifiguration are factors
in determining legal GVW. Typically the exterior bridge length will limit the GVW to
94,000Ibs.

d. With harmonization, the interior bridge length would be used in determining legal weight
on axles 4 through 6. The gross weight gles14 through 6 would typically be about
45,000lbs.

i. The GVW of this axle configuration would typically range around 911|680

B. The following vehicles, vehicle combinations/axle configurati@nk benefit with harmonization.
Typically these vehiclesWhave an axle group consisting fofur or more axles and/or have a total
of sevenor more axles, and/or have more than two vehicles in the vehicle combination. As mentioned
earlier, harmonization vehicle combinations that exceed 10%508VW cannottravel on the
interstate system as a result of the ISTEA freeze. In addition, ISTEA also froze the length limits of
authorized vehicle combinations (NDAC-88) traveling on highways identified as part of the
national network.

5. Currently on the state systemfj\ae-axle straight truck#5)1 a straight truck with a quad axle
group is legal at a GVW up to 60,10(3.
a. The legal weight on the quad axle group cannot exceed 4900
b. Carriers running with a quad axle straight truck will generally purchase an approved
equipment permit, so when they are traveling on the interstate system, they are able to carry
the same weight as authorizeglpermit on the state system.
i. The permit authdzes up to 64,00s. GVW, and the triple axle group is legal
up to 51,000bs.
ii. In 2015 there were 586 permits purchased, and in 2014 there 659 permits
purchased. The cost of the permit is $15 per vehicle per calendar year.
iii. The lift axle is put down whethe vehicle traverses from the state system onto
the interstate system in order to comply with weight laws for the interstate.
b. With harmonization, the legal weight on the quad axle group would be determined by the
interior bridge length. With an interibridge length of 14t., (measurement from the
center of axle #2 to axle #5) the legal weight on a quad axle would be up to b%,500
and the GVW would be legal up to 63,166.
c. With harmonization, the permit may not be necessary.
d. These trucks are tygally used by motor carriers working locally and next to the
interstate system.

6. Currently on the state system, a twehicle combination with the followingightaxle
configuration(#6)1 A straight truck with a steering axle and triple drive axle towing a full
semitrailer with two sets of tandem axles is typically carrying a GVW of 1055500

a. With harmonization, the GVW based on the axle configuratinmd range from 122,000
to 123,®01bs. The interior bridge lengths may reduce the GVW to less than 12B800
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i. The total number of axles and interior bridge lengths between axles enable the
axle configuration under this vehicle combination to carry the higher GVW even
though the legalveight on the triple drive axle would be reduced from 48,000 to
43,500Ibs.

b. The overall length of this vehicl@mbinationcannot exceed 103.ftThe legal length of
a single unit is 5@. and of a trailer is 53 ft.

c. Movement would be allowed on the national network and on state highways designated
for 110 ft.

7. Currently on the state system, a twehicle combination with the followingightaxle
configuration(#7)1 A truck/tractor with a steering axle and triple drive axle towifigexaxle
semitrailer (a single axle, triple axkend a single axle) is typically at GVW of 105,306.

i. Current law allows the semitrailer to carry a gross weight up to 8&800he
probability of thefive-axle semitrailer hauling 88,000 Ibs. gross weight is
minimal. The axle spacing from the first axle to the second ax|&.isu8d
greater. The distance from the center of the back triple axle to the very last axle
under the trder is 8ft. and greater. This semitrailer/axle configuration is not
prevalent in Mrth Dakotabut has been seen

b. With harmonization, the GVW would typically be around 112,[B30

I. The 53ft. trailer length limit and interior bridge will limit the GVW from
reaching 120,10s. GVW.

ii. Based on the interior bridge length and number of axledivivaxle trailer will
weigh around 64,50(s.

8. Currently on the state system, a seagle vehiclecombination#8) - a trucktractor with a
steering axle and tandem drive axle towing a tandem axle semitrailer anég&woll (pup)
trailer (A-train or double bottom) is typically at a GVW of 105,368

a. With harmonization, the GVW for the axle configuration under this vehicle combination
could typically be around 120,008s.

b. ISTEA froze the cargearrying length of the trailer combination to f00wvhen travel is
on thenationalnetwork.

c. On the designad state highways, the overall length shall not excedd 8675ft. This
will reduce the GVW legal for this vehicle combination.

d. On the interstate system, the GV\Ahaot exceed 105,500s. ISTEA froze the GVW to
105,500bs. A permit would continuéo be required when the GVW is over 80,008

e. The Atrain or Rocky Mountain double bottom is one of the most prevalent multiple
vehicle combinatiosin the western states.

9. Currently the eightixle vehicle combinatio®9)1 A truck-tractor with a steering axle and
tandem drive axle towing a triple axle semitrailer, and tandem axle semitrailer (Strpér)Bs
carrying the GVW of 105,50Ibs.

a. With harmonization, the GVW for the axle configuration under this vehicle caiitm
will typically rangearound 123,600bs.

b. ISTEA froze the overall length of this vehicle combination t1@hen travel is on the
nationalnetwork.

c. On the designated state highways, the overall length shall not exceed 95 ft. This will
reduce the GVWegal for this vehicle combination/axle configuration.

NDSU UPPER GREATNFEARANSPORTATINSIMITUTENORTH
DAKOTA TRUCK HARMZANION STURYINAIDRAFT REPORT 55
DECEMBER 12, 2016



d. ISTEA froze the GVW to 105,500s.when travel is on the interstate system. The freeze
also requires the carrier to purchase a permit when the GVW is over #i5000e
Super Btrain is a vehicleombination typically seen coming intaNh Dakotafrom
Canada.

10. & 11. Currently the following tesaxle vehicle combination@10 & #11J) are carrying a GVW of
105,500bs.
a. A truck tractor with a steering axle and tandem drive axle towing a triplesexiérailer and
a full trailer with two sets of tandem axles.
b. A truck-tractor with a steering axle and triple drive axle towing a tandem axle semitrailer and
a full trailer with two sets of tandem axles;
a. With harmonization, the GVW for the axle configuoatiunder this vehicle combination
allows for a GVW up to 129,000s.
b. ISTEA froze the cargo carrying length to 1f0Q when traveling on the national network
i.  With a 100ft. cargo carrying length limit and this axle configuration, the interior
bridge length requirement will easily be met.
c. ISTEA froze the GVW legal on the interstate system.
i. The GVW cannot exceed 105,5bG.
d. The carrier must purchase a permit when the GVWenkéhe legal limit of 80,000s.
This vehicle combination is prevalent in North Dakota but the axle configuration is not.
This vehicle combination has more axles than necessary to haul the legal GVW of
105,500bs.

C. The following vehicle combinations anet impacted, minimally impacted, or will minimally benefit
with harmonization.

12. Currently, thefive-axle vehicle combinatio(#12)1 a trucktractor with a tandem drive axle
towing a tandem axle semitrailer and commonly known as tiveh&ler is carrying a GVW
of 80,000Ibs. on all highways in North Dakota.

e. With harmonization, the GVW stays at 80,0b8

f. There is no benefit or impawith harmonization.

g. This is the most prevalent vehicle combination/axle configuration in the United States
and very prevalent in dith Dakota

13. Currently on the state systenfive-axle vehicle combinatio#13)1 a trucktractor with a
steering axle and tandem drive axle towing a spread axle semitrailer will typically carry a
GVW of 86,000bs.

a. With harmonization, the GVW of this axle configuration will
typically be around 84,000 to 86,008. There is no berii and very little impact.

b. The minimal impact will be because the current rule requires oftlyo8tween the
two axles on the trailer to haul 20,0@8. per axle. With harmonizationa distance
of 10ft. would be requiredetween the two axles on the trailer (axle center to axle
center) to carry 20,000s. per axle.

14. Currently on the state system, an eigkle vehicle combinatio#14)i a trucktractor with a
steering axle and triple drive axle towing a fate traileris typically at a GVW of 105,500
Ibs.

NDSU UPPER GREATNFEARANSPORTATINSIMITUTENORTH
DAKOTA TRUCK HARMZANION STURYINAIDRAFT REPORT 56
DECEMBER 12, 2016



a. With current law, this vehicle has more axles than needed to carry the legal GVW of
105,500bs.

I. The fourth axle on the trailer typically used when traversing from the state
system to the interstate system.

b. With harnonization, the GVW for the axle configuration under this vehicle
combination could range from 104,500 to 106,830There is little benefit or
impact.

c. This vehicle combination has sufficient number of axles to benefit with
harmonization. The interioriolge length of 14t. allows axles 5 8 a gross weight
up to 51,500 even though the interior bridge length df.1@duces the gross weight
on the triple axle group.

15. Currently on the state system, a twehicle combination with the followingightaxle
configuration(#15)1 A truck-tractor with a steering axle and triple drive axle towirigua-
axle semitrailer (triple axle and single axle) is typically weighing 105500

a. Under current law, the axle configuration under the semitrailer, a &qgeand
single axle is legal up to 48,00fs. and 20,000bs. respectively, provided there is an
8-ft. distance from axle 7 to 8.

i. Typically the trailer would not carry 68,006s., but would carry more than
48,000lbs.

b. With harmonization, the interior bridge length offL&rom axle 58 will allow the
trailer to weigh up to 54,000s., and the 16t. from axle 24 will reduce the weight
on the drive axle from 48,000 to 43,508.

c. With harmonization, the GVW will inerase to around 1@)0Ibs. Even though the
axle configuration will allow up to 116,000s., the 53ft. trailer length and interior
bridge lengths will limit the GVW to range around 106, 8%

‘ eyJOeXAiOiJKVl‘ 1465516281948 | {B579849D-E070

Summary:

UGPTI staff partnered with NDDOT and North Dakota Highway Patrol (NDHP) staff to identify existing
North Dakota laws to compare them widderal laws as well as laws in Minnesota, Montana, South
Dakotg and the Canadian provinces.

In general, North Daka allows 105,50@bs. of gross vehicle weighHiGVW) on the norinterstate system
and 105,500bs. on theinterstate system by permit. North Dakota gettkral regulations require
checking fortheinterior and exterior bridge formula on theterstate bujust the exterior bridge formula
on the state system. On local roads, the GVW is generally 8lb©QMless otherwise designated.
Allowable tire pressure is 53Bs. per inch tire width. North Dakota also allows up to 48,8300n a

triple axle on the nointerstate system. On therstate system and in all other staties weight on a
triple axle typically cannot exceed 42,000 to 43,B30North Dakota has a fairly extensive state system
designated as the National TruckiWerk which allows a 114. overall length.

The federal government requires interior and exterior bridge formula checksiatetistate system. The
weight limit on theinterstate is 80,00@s.in North Dakotaand up to 105,50s. with a permit. Tple
-
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axles typically cannot exceed 42,000 to 43,B30The Federal December 2015 Omnibus Appropriation
recently allowed Idaho to change its interstate GVW to 129[#)0hese types of changes are unusual
as federal weights have, in general, been frehere 1991.

Montana allows 131,0680s. on all state and local highways unless posted for lessintdnstate system

is designated as 80,00fs. with up to 131,06@bs. through the vehicle registration process. Triple axles
are restricted by interior iolge length andypically camot exceed 42,000 to 43,506%. anywhere.

Triple trailers are allowed only on tieterstate. The legal overall maximum length on all highways is 75
ft. On the state system, trucks cannot exceefdl @boverall length without a permit. The National Truck
Network in Montana consists of only th@erstate system.

South Dakota allows longer combination vehicles with a GVW of up to 12%606n the national

network. Other vehicle combinations do naté a maximum GVW when traveling on state or local

roads. GVW on thinterstate is designated as 80,080 with up to 129,000bs. by permit. Triple axles
typically may not exceed weights of 42,000 to 43,l@0anywhere. Triple trailers are allowedlpon

the interstate. The National Truck Network consists of just the interstate system and segments of divided
state highway where 140. overall length is permitted. Travel is allowed on all highways when the

cargo carrying length of two trailers doeot exceed 81 . on roads below the National Truck Network.

Minnesota allows a GVW of 80,000s. on all roads unless otherwise posted. They require the interior
and exterior bridge formula check. Timerstate allows a GVW of 80,008s. with up © 88,000bs. by
permit. Triple trailers are not allowed in Minnesota.

TheRoads and Transportation Association of Canada (RTAC) regulates principal highways in
Saskatchewan and ManitobBasic RTAC limits are higher for tandem axle weighislemaxle weights,
and GVWs compared to the United States on ba#rstate and neimterstate highway$4anitoba and
Saskatchewan allow 137,788. on the assigned system. Some designated routes in Manitoba and
Saskatchewan allow up to 139,988 Canada des not use the U.S. version of the federal bridge formula.
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Truck Configurations Important to the Study

Because there are so many variations of trucks used throughout North Dakota, the UGPTI team identified
a short list of the primary trucks that wouddd impacted if full harmonization with other states was

pursued. This concept came from a similar FHWA study of truck size and weight. These configurations
were presented to the THS steering committee on January 21 apdl®ere approved for inclusion in

the study. The impacted trucks are primarily those that use triple axlesaohictiose up to ©00Ibs.

of capacity if full harmonization was enacted. The number of vehicles fully impacted is unknown and

may be minimal. The M. Legislature could exempt this situation folDNroads if desired, but this

situation needed to be identified. Trucks identified fit the following configurations shown in Table 3:

#/Axles | Single Unit Vehicle Axles
4 Steering, triple
5 Steering, quad

2 Vehicle Combinations
#/Axles | Axles

6 Single, tandem, triple

7 Steering, triple, triple

5 Steering, tandem, single, sing
Steering, triple, tandem,

8 tandem

8 Steering, triple, quad

Table 3: Truck Configurations Included For Study

The UGPTI team also recommended a short list of trucks for analysis of bridge, pavement, and
commodity flow impacts and benefits; shown in Table 4. These are generally long combination vehicles
that currently carry about 105,5085. in North Dakota butri some cases would be able to carry up to
129,000bs. This category was used to evaluate changes in pavement deterioration due to fewer trucks
carrying a fixed amount of commodities. Truck examples are also shown in Appendix A.
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#
Axles | 2 Vehicle Canbinations Axles
5 Single, tandem, tandem
7 Steering, tripletriple
5 Steeringfandem, single, single
9 Steering, tiple, single, triple, single
3 Vehicle Combinations Axles
Rocky Mountain Double: Steering, tandem, tandem, single,
7 single
8 Super B Train: Steering, tandem, triple, tandem
11 Steering, tandem, triple, tandetriple
10 Steering, triple, tandem, tandem, tandem

Table 4: Trucks for analysis of bridge, pavement, and commaodity flow impacts and benefits.
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Implications, Benefitsand Impacts of Applying Federal and State
Bridge Formulas

The weight | aws for North Dakotabs state highways
| aws for vehicles traveling on Nor t hmapadéferanaeds i nt
is the use of the federal bridge formula. On the state and local roads system, the exterior bridge length of

the federal bridge formula is usezhd on the interstate system and in adjacent states the interior/exterior

bridge lengths offte formula are used. This difference is confusing for motor carriers and others. The
differences in regulations are difficult to interpret and inefficient for the trucking industry, shippers, and
enforcement.

Harmonization of intraand interstate truck vight laws would promote the efficient movement of freight
and is in the best interest of businesses within the region. Harmonization would reduce confusion,
promote regulatory compliance and most importantly improve commerce. Uniformity in regulations
would enhance the seamless movement of freight.

Higher GVWs may especially benefit industries transporting perishable products. Higher GVWs could
significantly reduce total transport costs and increase the profitability of business. This would have a
positive effect on the efficiency of freight and improve competitiveness in the region.

Higher GVWs may result in less damage to the roadway with the right axle configuration. With larger
payloadsthe number of trips may be reduced resulting in less truck wigish may result in less
damage to the infrastructure.

Harmonizing the federal bridge law, on state and local roads and using interior and exterior bridge lengths,
for the straight truck with a triple drive axle pulling a full trailer with two setswoflem axlesgfghtaxle

vehicle combination) may increase the legal GVW from 105,500 up to 12BO@VW. This is a large
increase in payload for this combination which is a truck of choice for many hauling in the oilfield.

Benefits of not changingurrent state law and using only the exterior bridge length of the federal bridge
formula areas follows

1. It is easier for the trucker to understand and follow.
2. It allows a higher gross weight on a triple axle group (48850

3. It also allowdor a spread axle trailer, 2 axles with a distance of at Iefasagart, a legal up to
40,000Ibs. gross weight. The other benefit is it takes much less time for law enforcement to
determine compliance.

Industry has modeled vehicle axle configuratioamg the exterior bridge length formula in order to haul
more weight. Currently a triple axle group can weigh up to 48[@)When traveling on state and local
roads. A negative impact on the motor carrier and shipper is that implementing the interior bridge
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formula rule would reduce the legal weight on a triple axle by about &808iowever, the vehicle with
a triple axlegrouponly fully benefitsif the vehicle combination has sufficient exterior bridge length.

With harmonization, the interior bridge length (measurement from the center of the first axle to the last
axle) becomes one of the determining factors for gresght/legal on the triple axle. Typically a triple
axle will have an interior bridge length oftg 9ft., or 10ft. The legal gross weight on a triple axle with
those bridge length measurements are 42§89043,000bs., and 43,500bs., respectivey.

The interior bridge formula may impact vehicles with a totaenfenaxles or less and that have a triple
axle group. Theix-axle and thesevenaxle trucktractor and semitrailer with triple axles have become

the vehicles of choice for many motarders traveling mostly on the state and local roads system. The
six-axle trucktractor semitrailer may be reduced from 94,000 GVW to 89,000 GVWsdvenaxle
truck-tractor semitrailer may be reduced from 105,500 GVW to 99,000 GV\six-axle andsevenaxle
tractor towing a shorter semitrailer will be less or minimally impacted. The shorter semitrailer results in a
shorter exterior bridge lengtivhich results in a lower legal GVW. Shorter semitrailers are typically used
for the shorter haul from the field to farm or town. Bireaxle andseveraxle trucktractor with a

shorter semitrailer combination traveling on the state system is alrelydega to 89,000 and 99,000

Ibs. GVW, respectively. With the shorter triple axle semitrailers, there are fewer vehicle combinations
impacted.

A straight truck with a triple axle and sufficient exterior bridge length is can weigh up to @&@s000

GVW. Somestraight trucks do not have sufficient exterior bridge lengtHt(R7Theaverage straight

truck with a trple drive axle currently soldhas @& exterior bridge length of 2f8., which results in a

lower legal GVWof 57,500lbs. To obtain the higher GV\arriers can purchase an equipment approval
permit. The $15 equipment approval permit allows a GVW up to 64p80&nd the triple axle is up to
51,000lbs. gross weight. The vehicle must meet specific requirements. Withoharation, the legal

gross weight on this vehicle would typically range around 53}880and the weight on the triple axle
would range from 42,000 to 43,501%.

Another example would be the three axle configuration under a trailer and/ofApmdndx A, #4).
Thethreeaxle configuration with a tandem axle and a single axfe {8m center of the last tandem
axle to the center of the single axle) can weigh up to 54k300ross weight when traveling on the state
and local roads systemWith harmonization, the gross weight on that salhmeeaxle configuration
would range from 48,000 to 49,001%.

Hi gher GVWs on North Dakotabtés state highway syste
highways. Vehicles with a GVW over 105,508. will be forced to travel on the state system and off the
interstate system due to the federal law, ISTEA. ISTEA froze the maximum GVW limit to 10as500

on North Dakotab6s interstate system.

Currently, North Dakota issues an LCV permit in the winter, Deceitierough March 7, when the road
beds are frozen. Vehicles with sufficient exterior bridge length and enough axles can permit up to a
GVW of 131,00dbs. All axle weights must be legal. In order to comply with the length limits set by law
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(state and ISEA), these vehicles are traveling on North Dakota state highways that are considered part of
the national network.

The most common truck conf i fiveraxla$semipwouldnnat be affeetedn at i o n
at all by changes in the bridge lawhe truck/tractor with a spread axle trailer would be minimally
affected.

Vehicles and vehicle combinations with triple axles and shorter exterior bridge lengths will be minimally
or less impacted relating to GVW. The following examples show the legal GVW limits when using triple
axle semitrailers ranging in length from #0to 53ft. in length. Note: The shorter the trailer length, the
lower the GVW due to a lower exterior bridge.

Triple Axles
6 Axles total

Tractor Length i j Gross Vehicle Steering/Drive Tripie Axie
( Weight for Total Axles Groups
Exterior Bridge 11" Tires
18’ 40 53 86,000 12,100/34,000 39,900
18’ 48’ 61’ 90,500 12,100/34,000 44 400
18’ 50 63’ 92,000 12,100/34,000 45,800
93,500 12,100/34,000 a7,

T O O o i

Table 5: Weight limits for various 6-axle vehicles
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Triple Axles
7 Axles total

Tractor Length

20

20

20

20

Total Exterior
Bridge

Trailer Length

i | Bridge
ao’ 56" 52,500
48’ 64" 97,500
50 66° 98,500
53’ 69’ 100,500

Table 6: Weight limits for various 7-axle vehicles

i

| Gross Vehicle Weight | Steering Axie
for Total Exterior

| 11" Tires

!

12,100

12,100

12,100

80,400/2 groups
40,200/group
85,400/2 groups
42,700/greup
86,400/2 groups
43,200/group

88,400/2 groups
44,200/group
93,400/2 groups

46,700/ group

Interior | Exterior | Interior &
Vehicle/axle configurations Sl & ESALs Exterior
GVW | Exterior per ESALs per
GVvWwW Truck Truck
#/Axles 2 Vehicle Combinations
5 Single, tandem, tandem 80,000 | 80,000 2.379 2.379
7 Steering, triple, triple 105,500| 96,000 2.219 1.483
5 Steering, tandensingle, single 86,000 | 86,000 4.304 4.304
9 Steering, triple, single, triple, single | 105,500| 129,000 5.339 4503
3 Vehicle Combinations
7 Rocky Mountain Double: Steering, | oo 50| 120 000| 5469 | 5.399
tandem, tandem, single, single
8 Super BTrain: Steering, tandem, | 145 50| 122.000| 3.364 | 3.026
triple, tandem
Steering, tandem, triple, tandem,
10 tandem 105,500 129,000| 4.444 4.121
10 Steering, triple, tandem, tandem, | 145 500 | 128,000 4444 | 4121
tandem

Table 7: Weights limits and resultingESALSs for various long combination vehicles
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Axle load equivalency factor (LEF) values were calculated by aggregating three values (Kawa, Naismith
Engineering, AASHTO 93) and compared to the AASHTO 93 Appendix D LEF charts. All values were
calculated withan assumed: palue of 2.0 and a SN value of 3.0. The calculated axle LEF values were
then aggregated based on axle configuration to create the total vehicle ESAL value.

Interior & Exterior Interior &
. . . Exterior . ESALs Exterior
Vehicle/axle configurations Exterior
GvwW per ESALSs per
GVW
Truck Truck
#/Axles Single Unit Vehicles
4 Steering, triple 60,000 54,000 1.204 0.836
5 Steering, quad 60,000 63,500 0.521 0.614
2 Vehicle Combinations
5 Single, tandem, tandem 80,000 80,000 2.379 2.379
6 Single, tandem, triple 94,000 88,000 2.284 1.931
7 Steering, triple, triple 105,500 96,000 2.219 1.483
5 Steering, tandem, single, single 86,000 86,000 4.304 4.304
8 Steering, triple, tandem, tandem | 105,500 122,000 3.364 3.026
8 Steering, triplequad 105,500| 104,500 1.5965 1.061
8 Steering, triple, triple, single 105,500 116,000 3.779 2.993
9 Steering, triple, single, triple, single| 105,500| 129,000 5.339 4.503
9 Steering, triple, 5 axle 105,500 113,500 1.5555 1.047
3 VehicleCombinations

Rocky Mountain Double: Steering,
7 tandem, tandem, single, single 105,500 120,000 5.469 5.399
7 B-Train: Steering, tandem, tandem 105.500| 114,000 3.429 3.474

tandem

Super B Train: Steering, tandem,
8 triple, tandem 105,500 122,000 3.364 3.026
10 Steering, tandem, triple, tandem, | ;o5 50| 129000 | 4.444 4121

tandem

Steering, triple, tandem, tandem,

10 tandem 105,500 128,000 4.444 4,121

Table 8: Weights limits and resulting ESALSs for a variety of trucks

Appendix A shows the implications and benefits to vehicle/vehicle combinations and axle configurations
with current ND. weight laws and with harmonization.
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Summary:

Having two different rules for axle weights hampers communication, making it difficult for the drivers to

keep track of the rules that apply to where they are. It is confusing for dispatchers setting up or loading

trucks and is time consuming for law erdement personnel who must deal with and educate the drivers.

The North Dakota Local Techni cal Assi stance Progr
classes across the state. Instructors indicated that it was difficult for drivers to understandgiesaixle

can haul 48,00Ms. on the state roads but has to drop to 42,000 to 48)S0@epending on bridge

formula) when traveling thmterstate system.

With harmonization, vehicle combinations wetvenaxles or more will typically benefit. With
harmonization, the legal weight on a faxie group will increase and the legal weight on a triple axle
group will be reduced. A vehicle or vehicle combination with a triple axle group(d)absufficient

exterior bridge length will be impacted. A vehicle or vehicle combination with a triple axle group(s) that
does not havsufficient exterior bridge length will be minimally impacted.five-axle trucktractor
semitrailer will not be affected at all by chygs in the bridge law, and a truck/tractor with a spread axle
semitrailer would be minimally affected.

Pros of rules for state roads: exterior bridge
9 Easier for drivers to understand
1 Allows 48,000ibs.on triple axles
1 Allows 40,000bs.on an8-ft. spread axle (two single axles legal up to 20,880each)
1 Requires less time for law enforcement to verify allowable vehicle weight
Cons of rules for state roads: exterior bridge
9 If loaded with 48,000bs. on a triple axle, vehicle is unable to traveltbainterstate system
1 The more axles under a vehicle combination, the shorter the exterior bridge length
1 Group offour or more axles, still limited to 48,000s. for that group

Pros of rules forinterstate: interior bridge
1 Axle groups with more thatihreeaxles are allowed to carry more weight
91 Doesnotrequire a bridge length or approved equipment permit to carry the extra weight
Cons of rules forinterstate: interior bridge
1 When coming intdNorth Dakota with founr more axles in a group and carryithg allowed
weight, a truck would not be able to exit théerstatesystem legallyi.e., when a truck needs
fuel)
1 More time consuming for law enforcement to verify allowable vehicle weight when considering
all bridge lengths

If the rules were changedo enforce interior bridge on all state and federal roads
Pros:
1 Uniformity, less confusion
9 Trucks in North Dakotacould load the truck and not worry about what state or federal roads they
travel.
1 Axle groupwith four or more axlesre allowed to carry mongeight
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Cons:
T 86 spread sing-lmnimalxl es | ose weight
1 Triple axle group legal weight is reduced by up to 6680
1 Requires more time when law enforcement is checking for correct weights
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Outreach Efforts to Various Entities:

A survey was given to the North Dakota Grain Dealers Association to determine the truck types used for
grain movements and the likelihood of moving to larger truck configurations. A similar but more general
survey was given to other categories of shipp&wmse the following page for the survey.) The following
entities were requested to complete a survey and/or provide comments on the study:

ND Associated General Contractors
ND Department of Commerce

ND Highway Patrol

North Dakota DOT

ND Grain Dealeré\ssociation
Johnsen Trailer Sales

ND Motor Carriers Association

North Dakota Port Services

North Dakota Petroleum Council

ND Corn Growers Association

ND Wheat Commission

ND Soybean Growers Association
ND Grain Growers Association
United Pulse TradingGT Foods

ND League of Cities

ND Township Officers Association
ND Association of Counties
American Crystal Sugar/Transystems
Basin Electric Power Cooperative
Recipients of Long Combination Vehicle Permits

=4 =4 =4 =8 4 4 -8 -a A -f -fCh o oa s s

Responses from shippeglated entities generaligdicated that their industry would benefit from heavier
GVW regulations and would move to new configurations quickly. Many said they would move to them
under requirement to comply with interior and exterior bridge formula. Shippers expressed concerns that
full harmonization could impact the.D. allowance of 48,00Mbs. for triple axles, and the ..

Legislature should be aware of this variance with other states (other states ardb$3¢s08 triple axle).

Local jurisdictional representatives expresserdcern about geometric impacts to intersectiobsth

urban and rural. Existinigcal rural and urbamtersections were not designed for LCV configurations.

More detailed outreach information is provided in Appendix B.
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Stakeholder Survey for Truck Size & Weight Harmonization Study

Please send your completed survey to:
Email info@ugpti.org or Fax 701.231.1945

Name: All Individual
Responses are

Industry ad/or Facility: Confidential.
Survey results will
1. Does your company operate its own truck fleet? be in aggregate.

[~ Yes [ No (If you select "No" please proceed to the comment section)

2. What commodities are being hauled via truck? (please type your answers below)
3. Approximately how many total truck miles does your industry/facility travel each year?
4. If more cubiccapacity is available via new truck configurations, would it be helpful to your industry?

[T 1(Notatall™ 2 "3 I 4 [ 5 (Defintely)

5. If more weight capacity is available via new truck configurations, would it be helpful to your
industry?

[T 1(Notatall™ 2 " 3 " 4 [ 5 (Defintely)

6. If North Dakota laws were changed to higher GWW required compliance with interior and
exterior bridge formula, would you invest in new or different truck configurations?

[T 1(Notatall™ 2 "3 "4 [ 5 (Defintely)

Please complete the table on page 2regarding current and projected truck configurations for your
industryés traffic.

Wewelcome your comments.
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7. What specific truck configuration(s) are currently being used? Please indicate the current
of truck volume using each configuration and your expectations for truck volume with the
increased truck size and weigtilowances in the chart below.

Truck Configuration

Current Percent of
Truck Volume

Percent of Truck Volume with a
Greater Size and Weight
Allowance

Singleaxle

B

Tandemaxle

—

Tridemaxle

—

5-axle, one trailer

Bizy— oo

7-axle, one trailer

ﬁ

7-axle, two trailers

il

T

8-axle, one trailer

P

8-axle, two trailers

v

9-axle, one trailer

f

9-axle, two trailers

F

Other (please specify the
configuration(s) and number by typing
this box)

THANK YOU! for participating in this survey.

For any questions or comments please

contact: Upperon&ir0a.a3n.77671 ai n



Data Mining- NDDOT Weighin-Motion and Classification Data to
Identify LCV Corridor Usage.

The objective of dta mining theNDDOT weighin-motion (WIM) data was to determine volumes of
various truck configurations identified for this study that are not included in the standard FHWA truck
classifications. The types of trucks that were being sought were LC\/tnaiilér combinations

identified earlier in thiseport Identifying the volumes of these truck configurations is critical to
determining what ESAL changes will occur with proposed changes to gross weight limits and
harmonization proposals.

NDDOT collectsvehicle classification data throughout the state with portable and permanent counting
equipment. This information is processed into the 13 FHWA standard classifications using the axle
spacing length for each truck. This information is then further sireglifor public reporting down to the
number of single and combination unit trucks. Unfortunately, the axle spacing length information is not
retainedwhich is what is required to determine the truck configurations outside of the FHWA
classifications. However, the standard classification datausable to verify where in the state the
preponderance of LCVs exisiThe FHWA Class 13 category coverssal’enaxle or greater
configurations. Unfortunately, .D. shippers commonly use tractor trailer combinations with tridems
(steering, tridem, tridem), which fall into this category and can skew attempts to identify locations with
LCVOs. For t ualsotcaldctg permbnerdWIM classification data at 16 WIM sites
throughout thestate (See Figure 7 below).

Ransom
|

Rons

Mcintosh Dick 3 Sargent [

Slopg Hettinger | .7 |
. I | Grant
' | En
dams | SIDUVI‘-

Figure 7: Permanent WIM sites in ND
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With this information, data mining was performed to determine the volumes of all configurations. The
volumes are then used to create factbetcan be applied to portable classification data based on type of
road and geographic area. There were very few stations with data available for the whole year and some
stations only had data for one year or the other

Overall, based on the data from these-9%%WU3B5stati on
US 2, and US 83; all in the western part of the state. Presumably this is related to energy activity and
shipments. Of the studied configuratiomishin class 10 the 10b single, tandem, and triple make up

almost all of that FHWA classification. And within class 13 the 10a single, triple, triple and 10b RMD

were the only configurations with a notable percentage of the total.

An additional objective fathe study was analysis of seasonal trip generation. The foundation of this
analysis would have been WIM data. As stated earlier, it was not possible to obtaiwuyeawIM data
from any of the operating sites so it was not possible to derive anysiaeckelated annual or monthly

factors.
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FHWA | Axles | Description Configuration
Class
5 2 Single frame trucks, including camping and
recreational vehicles, motor homes, etc.
6 3 Three axles, single frame vehicles, including
camping and recreationathicles, motor
homes, etc.
7 4 Any four or more axles, single unit truck
8 4 Any three or four axles, truck and trailer
combination.
9 5 Any five axles truck and trailer combination | Single, tandem, tandem
9a 5 New study configuration Single, quad
10 6 Any Six or more axles truck and trailer
combination.
10a 6 New study configuration Single, tandem, tandem,
single
10b 6 New study configuration Single, tandem, triple
11 6 Any combination of three or more units, one (
which is a tractor or truckower unit having
five or less axles
12 7 Any combination of three or more units, one (
which is a tractor or truck power unit havisig
axles
13 7+ Any combination of three or more units, one
which is tractor
13a 7 New study configuration Single,triple, triple
13b 7 New study configuration Single, tandem, tandem,
single, single
13c 8 New study configuration Single, triple, tandem,
tandem
13d 8 New study configuration Single, tandem, triple,
tandem
13e 10 New study configuration Single,tandem, triple,
tandem, tandem
13f 10 New study configuration Single, triple, tandem,
tandem, tandem

Table 8: FHWA Truck Classifications Descriptions

NDDOT collects vehicle classification data throughoutdlage with portable and permanent counting

equipment. This information is processed into the 13 FHWA standard classifications using the axle

spacing length for each truck (see Table 8 for FHWA truck classification descriptions). This information

is then further simplified for public reporting dovio the number of single and combination unit trucks.

At this point the axle spacing length information is not retgimdaitch is what is required to determine

the truck configurations outside of theWHWMHWA <cl| as
sites also collect axle spacing length along with the vehicle weights.
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With this information data mining is performed to determine the volumes of all configurations. The
volumes are then used to create factors which can then be applied toepdesdification data based on
type of road and geographic area.

The following bar charts are the results from each station where degawailable. Data ereanalyzed

for the years 2014 and 2015. There were very few stations with data availab&Vidrolle year and

some stations only had data for one year or the other. The FHWA class and study configurations are
listed below on the x axis and if there were no trucks observetbtteeis not listed. For Class 9, 10, and
13, the percentage shown is the total for tlass and includes all the sulasses shown. The sub

classes such as 10a show the percentage of total trucks across all classes.

2014, station 1

Figure 9: 2014 WIM data from Station 2
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2014, station 3

2015, station 5

Figure 11: 2015 WIM data from Station 5
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2014, station 6

69.42%

Figure 12: 2014 WIM data from Station 6

2015, station 6

72.365

Figure 13: 2015 WIM data from Station 6
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2014, station 7

GRS AR

Figure 14: 2014 WIM data from Station 7

2015, station 7

Figure 15: 2015 WIM data from Station 7

NDSU UPPER GREATNEARANSPORTATINSMITUTENORTH
DAKOTA TRUCK HARMEANION STURYFINAIDRAFT REPORT

7
DECEMBER 12, 2016



2014, station 9

Figure 16: 2014 WIM data from Station 9

2014, station 10

42.50%

Figure 17: 2014 WIM data from Station 10
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2015, station 10

Figure 18: 2015 WIM data from Station 10

2015, station 11

Figure 19: 2015 WIM data from Station 11
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2014, station 12

2015, station 12

Figure 21: 2015WIM data from Station 12
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2015, station 13

Figure 22: 2015 WIM data from Station13
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Overview of Truck/Trailer Characteristics

Horsepower

In 2009, Dike Ahanotu conducted a survey of trucking firms to develop a relationship between truck
configuration and horsepower requirements. Although the survey results did not present individual
configurations from Class 9 to Class 13 trucks, it didgarea range of reported horsepower by GVW,
which is representative of the individual configurations when legally loaded. For Class 5 trucks, survey
respondents indicated that the typical horsepower range wak995For Class 6 and 7, the reported
horsepaver range was 25R99. For Classes 9 to 13, reported horsepower ratings varied from 250 to 450,
with the most often reported horsepower between 350 and 399. As the GVW increased, the average
reported horsepower also increased.

The widest variation in repted horsepower was at the GVW of 80,000. In this range, reported
horsepower varied from 300 to 450. As the GVW increased above 800@& range narrowed to 350
to 450 horsepower.

The Western Uniformity Scenario Analysis presented horsepower ratings by weight/horsepower ratio.
Similar to Ahanotu, similar horsepower ratings were shown for 80,000 and 129, 00@k, albeit at
significantly greater weight/horsepower ratings for1@8,000 configuration. The data presented in the
Western Uniformity Studgprepresented in Table 10.

Horsepower Requirements
Select Weightto-Horsepower Ratios and Gross Vehicle Weights
Weight/Horsepower Horsepower Required for Weightto-Horsepower Ratio in Right
Ratio (pounds) Column
Typical | Typical | Maximum Triples Typical Maximum
352* 3S52* 352~ Uniformity | Uniformity | Uniformity
Tare | Partial Load Weight 8-axle LCV
Weight | Load 80,000 110,000 LCV 129,000
30,000 | 60,000 Ibs. Ibs. 120,000 Ibs.
Ibs. Ibs. Ibs.
150 200 400 533 733 800 860
200 150 300 400 550 600 645
250 120 240 320 440 480 516

Table 10: Horsepower Requirements for Various Weight Trucks
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Fuel Consumption

Miles Per Gallon for Simdy Truck Confiourations

GVW pounds)
Configurations 40,000 | 60,000 | S0,000 | 100,00 | 120,00 | 140,00
0 0 0
Three-axle Single-Unit Truck| 5.11 | 4.42
Fouwr-axle Single-Unit Truck | 480 4.15
Five-Axle Seritrailer 544 | 481 | 431
Six-Axle Semitrailer 530 | 476 | 427
Five-Axle STAA Double 505 | 520 | 476
Seven-Axle Rocky Mt 508 | 458 | 436 | 416
Douhle
FEight- Azxle (or more) Double 3.0& 4 51 4. 58 4,36
Triple-Trailer Combination 520 | 501 | 476 | 4.54

Sonrce : Highowray Feverne Forecasting Wodel

Table 11: MPG for Study Truck Configurations

Available at:https://www.fhwa.dot.gov/policy/otps/truck/finalreport.cfm

Note that the above data in Table ldregenerated in 2000, and technology has improved fuel
consumption in heavytrbcs dur i ng the past 16 years. -Bigsed on e
Long Haul Combination Truck Fuel Consumption and
five-axle semitrailer with & 80,0001bs. GVW is around 7.18. Average estimated fusreomy for the

newest truck models from Freightliner, International, Kenworth, Mack, Peterbilt, Volvo, and Western Star,

is about 7.5 MPG. Based upon the new fuel consumption estimates, the data in the Taée 12 w

estimated
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GVW(pounds) New MPG2 Fuel Consumption/Tor
mile(Gal/Ton-mile)2
105500 7.369 0.0026
122500 7.057 0.0023
105500 7.006 0.0027
120100 6.756 0.0025
105500 7.369 0.0026
123600 7.037 0.0023
105500 7.369 0.0026
129000 6.946 0.0022
105500 7.369 0.0026
129000 6.946 0.0022
60100 8.427 0.0039
63600 8.257 0.0038
105500 7.659 0.0025
112000 7.533 0.0024
60100 6.429 0.0052
55600 6.936 0.0052
94100 6.843 0.0031
89600 7.014 0.0032
105500 7.006 0.0027
99100 7.135 0.0028
86100 7.220 0.0032
86100 7.220 0.0032
105500 7.369 0.0026
106500 7.350 0.0026
105500 7.369 0.0026
106500 7.350 0.0026
80100 7.452 0.0034
80100 7.452 0.0034

Table 13: Estimated Fuel Economy of New Trucks at Various Weights
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Emissions

The Environmental Protection Agency (EPA) has developed estifioatine larger truck configurations,
separated into single trailer and multiple trailer configurations. For these two configurations, estimates of
VOC, CO, NOx, PM2.5and PM10 were provided. Estimates of emissions measures for each
configuration are prested in the following Table 14.

Pollutant Single Trailer Heavy Truck Multiple Trailer Heavy Truck
VOC 0.455 0.545

CO 2.395 3.109

NOXx 9.191 10.990

PM 2.5 0.215 0.238

PM 10 0.233 0.259

Table 14: Average HeawyDuty Truck Emission Rates by GVW Clasqgrams per mile)

Source: Average Huse Emissions from Heavyuty Trucks, Environmental Protection Agency,
Office of Transportation and Air Quality, EPA4E08-027, October 2008

As shown in Table 14, the parile measures of all pollutants increase urdeyer truck configurations.
However on a tomile basis, the peion-mile measure for all pollutants is less under larger truck
configurations. This follows with fuel consumption insofar that as truck size increases, fuel consumption,
and the resulting plotants decrease on a taomile basis.
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Origin/Destination Study of Intra and Interstate Truck Movements

The Freight Analysis Framework version 4 (FAF4) database was obtained to provide estimates of truck
movements originating and terminating within MobDakota and the rest of the United States. The FAF4
database is maintained by the FHWA and the Bureau of Transportation Statistics. The FAF4 database
provides estimates for tonnage and value by regions of origin and destination, commaodity type, and mode.
For the purpose of this analysis, not all commodities will be impacted by harmonization of truck size and
weight regulations. Only commaodities that are divisible and weight constrained will be impacted by any
change in regulation. This section providesaerview of all commodities being shipped via truck.

Specific commodity impacts are discussed in a later section.

The following Table 15 shows the volume of truck shipments by commodity, including both interstate
and intrastate truck shipments. Agricuéiushipments, including cereal grains and other agricultural
products, coal, crude petroleum and gravel are the largest truck shipments, by tonnage.

Commodity Tons Trucked in 2015 Commodity Tons Trucked in 2015
Animal feed 7,922,558 Gasoline 1,648,030
Articles-base metal 1,015,741 Gravel 32,993,070
Base metals 907,460 Logs 121,703
Basic chemicals 466,157 Metallic ores 11,597
Building stone 40,128 Milled grain prods. 992,533
Cereal grains 72,675,411 Natural sands 6,182,743
Coal 5,164,899 Nonmetal min. prods 8,687,929
Coaln.e.c. 1,714,778 Nonmetallic minerals 210,245
Crude petroleum 482,801 Other ag prods. 41,436,271
Fertilizers 3,756,487 Waste/scrap 2,143,765
Fuel oils 4,264,635 Wood prods. 1,315,224
Total = 194,154,163

Table 15: All Truck Shipments by Commodity

The following Tables 16 and 17 outline the volume of trade between North Dakota and the rest$f the U
The first table presents the total truck tons terminaiéun the North Dakota by origin state. The

tonnage estimates include all commodities. The three largest trade partners all adjoin North Dakota:
Montana, Minnesotaand South Dakota. As most of these movements are bulk commodities, it is
expected that abe origin and destination distance increases, a larger share of transportation is likely to
move via rail, barring any commodiggpecific characteristics which necessitate truck transportation.
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Origin State Tons Trucked in 2015 | Origin State Tons Trucked in 2015
Alabama 684 Nevada 2,024
Arizona 11,724 New Hampshire 399
Arkansas 6,017 New Jersey 15,360
California 29,621 New Mexico 3,756
Colorado 272,457 New York 3,820
Connecticut 13,143 North Carolina 21,472
Florida 4,890 Ohio 34,821
Georgia 4,505 Oklahoma 80,421
Idaho 115,299 Oregon 8,798
lllinois 480,832 Pennsylvania 29,297
Indiana 128,336 South Carolina 12,016
lowa 246,022 South Dakota 3,044,723
Kansas 63,238 Tennessee 10,303
Kentucky 5,719 Texas 332,596
Louisiana 16,972 Utah 17,898
Massachusetts 613 Vermont 88
Michigan 88,259 Virginia 183
Minnesota 6,781,726 Washington 12,366
Mississippi 9,734 West Virginia 1,512
Missouri 83,040 Wisconsin 290,922
Montana 2,307,424 Wyoming 52,891
Nebraska 220,218
Nevada 2,024

Total = 14,866,135 Tons

Table 16: Truck Tons Terminated in North Dakota by Origin State

The next table further describes North Dakotads
tonnage which originates in North Dakota and terminates outside of the state.
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Destination State | Tons Trucked in 2015 Destination State Tons Trucked in 2015
Alabama 29,663 Montana 417,927
Arizona 642 Nebraska 96,032
Arkansas 30,377 Nevada 29
California 297,859 New Hampshire 7,308
Colorado 42,777 New Jersey 36,807
Connecticut 53,288 New Mexico 9
Florida 47,342 New York 37,293
Georgia 123,970 North Carolina 134,337
Idaho 17,203 Ohio 199,304
Illinois 394,965 Oklahoma 65,689
Indiana 189,463 Oregon 28,869
lowa 86,099 Pennsylvania 188,366
Kansas 16,224 Rhode Island 618
Kentucky 167,454 South Carolina 5,700
Louisiana 13,649 South Dakota 1,948,968
Maryland 19,040 Tennessee 43,709
Massachusetts 27,515 Texas 77,651
Michigan 58,303 Utah 8,636
Minnesota 1,746,879 Virginia 15,556
Mississippi 59 Washington 23,253
Missouri 464,034 Wisconsin 117,347
Wyoming 3,428
Total = 7,283,638 Tons

Table 17: Truck Tons Originated in North Dakota by Terminating State

The following Table 18 presents the total tonnage shipped via truck within North Dakota by commodity.
As before, cereal grains, other agricultural products and gravel account for the highest volume by tonnage.

It is likely that these movements are relatvghort in length due to the distribution of agricultural
marketing facilities and aggregate locations throughout the state.
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Tons Trucked in

Commaodity Tons Trucked in 2015 | Commaodity 2015
Animal feed 5,983,337 Gasoline 1,200,494
Articles-base metal 424,154 Gravel 30,879,400
Base metals 325,817 Logs 108,074
Basic chemicals 233,956 Metallic ores 10,865
Building stone 38,488 Milled grain prods. 685,281
Cereal grains 65,836,586 Natural sands 6,166,628
Coal 5,135,083 Nonmetal min. prods 6,090,608
Coaln.e.c. 915,121 Nonmetallic minerals 105,380
Crude petroleum 17,225 Other ag prods. 38,733,355
Fertilizers 2,783,729 Waste/scrap 2,115,860
Fuel oils 3,477,083 Wood prods. 737,864

Total = 172,004,389 Tons

Table 18: Intrastate Truck Tonnage by Commodity

In addition to the intrastate movements described by the FAF4 data, ardasgiimation model was

developed specifically for agricultural and-o#lated movements. This modeas developed as part of

the County, Local and Tribal Road and Bridge Needs study for the North Dakota Legislature. Agricultural
movement originations were aggregated to the township level. All agricultural destinations (elevators,
processors, transloadcilities) were modeled at the physical location -@lated movements were

modeled at the spacing unit (1,280 acre) level and destinations were modeled at the physical location.

Volumes estimated were based upon the current rig level of 30 operatirigxiiigig production was

indexed by the proportion of gathering pipelines to estimate truck trips and trip lengths as a result of well

production.
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Cost Per Ton Mile of Various Truck Configurations

The UGPTI Truck Cost Model (TCM) was used to estimatal truck costs in three configurations:

80,000, 105,50(nd 129,000 Ibs. The TCM is an engineet@gnomics model which estimates

individual truck cost components based on variations in truck configuration, tare weight, payload, speed,
and utilization.The TCM separately estimates variabtest(distancerelated) and fixegtost components.

Inputs to the TCM include trip specific components and cost components. Trip components include
volume of commodity, travel speed, trip distance, percent loadednapiy miles, wait time, truck type,

truck configuration, GVW, payloa@nd tare weight. Cost components include fuel cost, interest rate,
opportunity cost, sales tax rate, license and registration, labor cost (waiting and driving), and management
and overhead, tractor and trailer prices, useful life, tire prices, and anitimation. For comparison,

truck costs were estimated for two common configurations and the maximum allowable weight under
harmonization being 129,000 Ib. The following table presents thmitecosts for these three truck
configurations.

GVW
80,000 | 105,500 | 129,000

Variable Costs Per Mile
Fuel Consumption $ 041 $ 0.45 $ 0.48
Maintenance $ 0.09] $ 0.10 $ 0.12
Tire Wear $ 0.05| $ 0.07 $ 0.08
Labor- Driving $ 0.33| $ 0.33 $ 0.33
Labor- Waiting $ 0.15| $ 0.15 $ 0.15
Total Variable Costs $ 1.02] $ 1.10 $ 1.16

Fixed Costs Per Mile
Equipment Cost $ 0.48| $ 0.48 $ 0.59
Insurance $ 0.09] $ 0.09 $ 0.09
License & Reg. $ 0.02] $ 0.02 $ 0.02
Sales Tax $ 0.02| $ 0.02 $ 0.03
Opportunity Cost $ 0.18| $ 0.18 $ 0.24
Overhead $ 0.10| $ 0.10 $ 0.10
Total Fixed Costs $ 0.90] $ 0.90 $ 1.06
Total Cost $ 192 $ 2.00 $ 2.22

Table 19: Permile costs for 80,000, 105,500 and 129,000 Ib. Truck Configurations
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The 80,000 Ib. configuration has a total cost of $1.92 per mile. Due to increases in fuel consumption per
mile and slight increases in equipmeanst, the 105,500 Ib. configuration has a total cost of $2.00 per

mile. Further increases in fuel consumption, tire waad equipment cost result in a cost of $2.22 per

mile for the 129,000 Ib. configuration. As expected, as the truck GVW increaspsrthie cost of
transportation will increase. However, for an accurate comparison of the economic efficiency of these
three truck configurations considering payload, artile comparison is required. Table 20 presents the
average costs per tanile by cest component for the three truck configurations.

GVW
80,000 | 105500 | 129,000

Variable Costs Per Ton-Mile

Fuel Consumption $ 0.016 $ 0.013 $ 0.011
Maintenance $ 0.003 $ 0.003 $ 0.003
Tire Wear $ 0.002 $ 0.002 $ 0.002
Labor- Driving $ 0.013 $ 0.010 $ 0.008
Labor- Waiting $ 0.006 $ 0.004 $ 0.004
Total Variable Costs $ 0.041 $ 0.032 $ 0.028
Fixed Costs Per Ton-Mile

Equipment Cost $ 0.019 $ 0.014 $ 0.014
Insurance $ 0.004 $ 0.003 $ 0.002
License & Reg. $ 0.001 $ 0.001 $ 0.000
Sales Tax $ 0.001 $ 0.001 $ 0.001
Opportunity Cost $ 0.007] $ 0.005 $ 0.006
Overhead $ 0.004 $ 0.003 $ 0.002
Total Fixed Costs $ 0.036] $ 0.026 $ 0.025
Total Cost $ 0.077 $ 0.057 $ 0.053

Table 20: Per-mile costs for 80,000105,500 and 129,000 Ib. Truck Configurations

Due to the relative increases in payload as GVW increases, thaltooosts decrease as the vehicle

GVW increases. This is due to a number of factors. First, fuel consumption increases at a lesser rate than
the rate of GVW increase. Labor costs decrease ontmiterbasis as well, as the labor cost is spread

over additional tonnage at consistent travel speeds. Fixed costs also decreasenaitedbtisis as

equipment cost is not proportional to payload.
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Pavement Cost Analysis for Various Truck Configurations

Truck Volumes

The FAF4 database was used to provide estimates of truck movements which were likely to move to a
larger configuration given harmonization of truck size and weight regulations with Montana and South
Dakota. Due to existing regulations in other states, waffic which originated or terminated in
Washington, Oregon, Idaho, Montana, South Dakota or North Dakota is considered as potentially
changing. Moreover, only commodities that are weight constrained and divisible are included in the
analysis.

The truckconfigurations in use outside of North Dakota are unknown. Shipments originating in western

states which currently allow 129,000 Ibs. have two options upon entering North Dakota. First, the second
trailer may be disengaged, allowing for legal haulsuhderr t h Dakot ads current reg
Second, the GVW for the entire trip may be decreased, thereby allowing the shipment to travel seamlessly
between North Dakota and surrounding states. As the configuration outside of North Dakota is unknown,

the ESAL factors are only applied to North Dakota highways. Additionally, in later sections describing

benefits of harmonization, user benefits which accrue in states outside of North Dakota are not estimated.

The next table outlines the commaodities thateagtipped by truck in 2015 that are likely to benefit under
truck size and weight harmonization. It should be noted that in this table, all movements are considered
to be eligible to move up to a higher GVW due to the commodity characteristics. Maegef t

shipments originate or terminate on local roadways, and shipments may not be navigable due to roadway
geometry or other operational limitations. As noted above, each of these shipments eitherspriginate
terminates or originates and terminatewithin North Dakota and Idaho, Montana, Oregon, South Dakota,

and Washington.

The likelihood of these shipments occurring in larger truck configurations depends on:

1. Origin locationroadways
2. Destinationlocationroadways
3. Requiredracilities for loadinglnloading

For example, cereal grains generally originate at fields served by county or township roads. If the
roadway geometry is not amenable to longer truck configurations, the likelihood of adopting those
configurations is minimal. Most of these shipmentmtrate at grain elevators or processors which are

often located on federalaid county road, state highway, or&Jhighways. Most elevators would be able

to accommodate longer combination vehicles using existing loading/unloading equipment. This shipment
would then be origittonstrained, resulting in a truck configuration which is less than 129,000 Ibs. For

this reason, thestimates presented in Table 21 assume that the existing infrastructure is sufficient to
handle LCVs at 129,000 Ibs.
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Commodity Tons Shipped Current 129000 Ib.
Configuration
Animal feed 7,922,558 226,359 188,632
Articles-base metal 1,015,741 29,021 24,184
Base metals 907,460 25,927 21,606
Basic chemicals 466,157 18,646 11,099
Building stone 40,128 1,147 955
Cereal grains 72,675,411 2,907,016 1,730,367
Coal 5,164,899 147,569 122,974
Coal-n.e.c. 1,714,778 48,994 40,828
Crude petroleum 482,801 13,794 11,495
Fertilizers 3,756,487 107,328 89,440
Fuel oils 4,264,635 121,847 101,539
Gasoline 1,648,030 47,087 39,239
Gravel 32,993,070 1,319,723 785,549
Logs 121,703 4,868 2,898
Metallic ores 11,597 331 276
Milled grain prods. 992,533 28,358 23,632
Natural sands 6,182,743 176,650 147,208
Nonmetal min. prods. 8,687,929 248,227 206,855
Nonmetallic minerals 210,245 6,007 5,006
Other ag prods. 41,436,271 1,657,451 986,578
Waste/scrap 2,143,765 85,751 51,042
Wood prods. 1,315,224 37,578 31,315
Total 194,154,163 7,259,678 4,622,718

Table 21: WeightConstrained, Divisible Shipments withPotential to Move to Larger
Truck Configurations

Table 22 on the following page outlines the weighmstrained, divisible shipments which meet the
likelihood criteria for moving to larger truck configurations. In this scenario, agricultural movement and
gravel shipments are adjusted due to the origin or destination roadway criteria.
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